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(57)Abstract: 

PURPOSE: To make it possible to purify an organic 
substance contained in an exhaust gas efficiently by 
separating a hydrocarbon adsorptive layer from a catalytic 
layer having three-dimensional function or oxidation 
function in a direction at right angles with a gas flowing 
direction and in a certain cross-section, and causing these 
layers to be borne on a honeycomb structure partitioned by 
a diaphragm and with through holes arranged parallel to a 
gas flowing direction. 

CONSTITUTION: An exhaust gas purification v yi 
adsorptive/catalytic element consists of an adsorptive layer 17 
1 7 with a hydrocarbon adsorptive function and a catalytic 
layer 1 6 with three-dimensional function or oxidation 
function borne on a honeycomb structure 15 partitioned by 
a diaphragm and with through holes arranged substantially 
parallel to a gas flowing direction. The adsorptive layer 1 7 
and the catalytic layer 1 6 are borne by a structure, being 
separated in a certain cross-section, in a direction at right 
angles with the gas flowing direction. Consequently, it is 
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possible to purify a harmful^Wstance contained in an exhaust gas blow^mit of an internal 
combustion engine, especially, HC generated in large quantities at the time of cold start. 
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* NOTICES * 




JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The adsorption and the catalyst object for emission gas purification which are the adsorption 
and a catalyst object for emission gas purification with which it comes to support the catalyst bed which 
has the adsorption layer, the 3 yuan engine performance, or the oxidation engine performance have 
hydrocarbon adsorption capacity on the honeycomb structure object which has the through tube of 
parallel a large number substantially in the gas flow direction divided by the septum, and is characterize 
by for an adsorption layer and a catalyst bed to dissociate and to be support it with a certain cross 
section in said gas flow direction and direction of a right angle 

[Claim 2] The adsorption and the catalyst object for emission gas purification according to claim 1 
whose cross section of the part with which the catalyst bed was supported is 5 - 80% of the cross section 
of a honeycomb structure object. 

[Claim 3] The adsorption and the catalyst object for emission gas purification according to claim 1 
whose heat capacity of the part with which the adsorption layer was supported is size from the heat 
capacity of the part with which the catalyst bed was supported. 

[Claim 4] The adsorption and the catalyst object for emission gas purification according to claim 1 with 
the die length shorter than the die length to the gas flow direction of a part where the adsorption layer 
was supported to some [ at least ] gas flow directions where the catalyst bed was supported. 
[Claim 5] The adsorption and the catalyst object for emission gas purification according to claim 1 some 
of [ at least ] whose numerical apertures with which the catalyst bed was supported are size from the 
numerical aperture of the part with which the adsorption layer was supported. 

[Claim 6] The adsorption and the catalyst object for emission gas purification according to claim 1 to 5 
with which covering support of the layer which a catalyst component is contained in an adsorption layer, 
or contains a catalyst component on the surface of an adsorption layer was carried out. 
[Claim 7] The adsorption and the catalyst object for emission gas purification according to claim 1 to 6 
with which an adsorption layer uses a zeolite as a principal component. 

[Claim 8] The adsorption and the catalyst object for emission gas purification according to claim 7 
whose Si/aluminum mole ratio of a zeolite is 40 or more. 

[Claim 9] The adsorption and the catalyst object for emission gas purification according to claim 7 with 

which a kind of noble metals of Pt, Pd, and the Rh(s) are contained at least in a zeolite. 

[Claim 10] The adsorption and the catalyst object for emission gas purification according to claim 7 

with which at least one sort of ion of IB group element (Cu, Ag, Au) of a periodic table is contained in a 

zeolite. 

[Claim 11] The adsorption and the catalyst object for emission gas purification according to claim 10 
whose content of the ion of IB group element in a zeolite is 20% or more to aluminum atom in a zeolite. 
[Claim 12] The adsorption and the catalyst object for emission gas purification according to claim 10 
with which a kind of ion further chosen from the various ion of Mg, calcium, Sr, Ba, Y, La, Ti, Ce, Mn, 
Fe, Cr, nickel, and Zn was contained at least in the zeolite. 

[Claim 13] The adsorption and the catalyst object for emission gas purification according to claim 1 to 
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[Claim 14] Adsorbent for emission gas purification characterized by forming the blow-by section to 
which it is the adsorbent for emission gas purification with which it comes to support the adsorption 
layer which has hydrocarbon adsorption capacity, and exhaust gas blows these some honeycomb 
structure objects on the honeycomb structure object which has the through tube of parallel a large 
number divided by the septum. 

[Claim 15] Adsorbent for emission gas purification according to claim 14 by which the blow-by section 
was formed in the through tube of a honeycomb structure object, and parallel. 

[Claim 16] Predetermined adsorbent for emission gas purification according to claim 14 in which the 
blow-by section made it incline the degree of angle to the through tube of a honeycomb structure object, 
and it was formed. 

[Claim 17] Adsorbent for emission gas purification according to claim 14 to 16 by which covering 
support of the layer which a catalyst component is contained in an adsorption layer, or contains a 
catalyst component on the surface of an adsorption layer was carried out. 

[Claim 18] Adsorbent for emission gas purification according to claim 14 to 17 to which an adsorption 
layer uses a zeolite as a principal component. 

[Claim 19] Adsorbent for emission gas purification according to claim 18 whose Si/aluminum mole 
ratio of a zeolite is 40 or more. 

[Claim 20] Adsorbent for emission gas purification according to claim 1 8 by which a kind of noble 
metals of Pt, Pd, and the Rh(s) are contained at least in a zeolite. 

[Claim 21] Adsorbent for emission gas purification according to claim 1 8 by which at least one sort of 
ion of IB group element (Cu, Ag, Au) of a periodic table is contained in a zeolite. 

[Claim 22] Adsorbent for emission gas purification according to claim 21 whose content of the ion of IB 
group element in a zeolite is 20% or more to aluminum atom in a zeolite. 

[Claim 23] Adsorbent for emission gas purification according to claim 21 by which a kind of ion further 
chosen from the various ion of Mg, calcium, Sr, Ba, Y, La, Ti, Ce, Mn, Fe, Cr, nickel, and Zn was 
contained at least in the zeolite. 

[Claim 24] The emission-gas-purification system characterized by installing at least one adsorption and 
a catalyst object according to claim 1 to 13 in an exhaust pipe, and coming further to install the catalyst 
object with which it comes to support a catalyst bed on a honeycomb structure object at the exhaust gas 
flow direction downstream of this adsorption and catalyst object. 

[Claim 25] Furthermore, the emission-gas-purification system according to claim 24 which installed the 
catalyst object with which it comes to support a catalyst bed on the honeycomb structure object also at 
the improvement style side in the method of exhaust gas flowing of adsorption and a catalyst object. 
[Claim 26] Furthermore, the emission-gas-purification system according to claim 24 which installed the 
electric energization heating type heater between adsorption and the catalyst object, and the catalyst 
object. 

[Claim 27] Furthermore, the emission-gas-purification system of the catalyst object installed between 
adsorption and a catalyst object, and a catalyst object and/or in the improvement style side in the method 
of exhaust gas flowing of adsorption and a catalyst object according to claim 25 which installed the 
electric energization heating type heater in the upstream further. 

[Claim 28] The emission-gas-purification system according to claim 24 to 27 by which it was made for 
the amount of emission of the part with which channeling of the exhaust gas was carried out and the 
catalyst bed of adsorption and a catalyst object was supported to become larger than the amount of 
emission of the part with which the adsorption layer was supported. 

[Claim 29] Furthermore, the emission-gas-purification system according to claim 24 to 28 which 
installed at least one adsorbent according to claim 14 to 23 in the improvement style side in the method 
of exhaust gas flowing rather than the catalyst object installed in the exhaust gas flow direction 
downstream of adsorption and a catalyst object. 

[Claim 30] The emission-gas-purification system characterized by installing at least one adsorbent 
according to claim 14 to 23 in an exhaust pipe, and coming further to install the catalyst object with 
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which it comes to support a <^B^st bed on a honeycomb structure object aWIe exhaust gas flow 
direction downstream of this adsorbent. 

[Claim 31] Furthermore, the emission-gas-purification system according to claim 30 which installed the 
catalyst object with which it comes to support a catalyst bed on the honeycomb structure object also at 
the improvement style side in the method of exhaust gas flowing of adsorbent. 

[Claim 32] Furthermore, the emission-gas-purification system according to claim 30 which installed the 
electric energization heating type heater between adsorbent and a catalyst object. 
[Claim 33] Furthermore, the emission-gas-purification system of the catalyst object installed between 
adsorbent and a catalyst object and/or in the improvement style side in the method of exhaust gas 
flowing of adsorbent according to claim 31 which installed the electric energization heating type heater 
in the upstream further. 

[Claim 34] The emission-gas-purification system according to claim 30 to 33 carry out channeling of the 
exhaust gas, a part of emission blows, and it was made to pass the section. 

[Claim 35] An emission-gas-purification system according to claim 24 to 34 is used. In the process in 
which the adsorption layer of adsorption and a catalyst object, and/or adsorbent is adsorbed, and the 
hydrocarbon in the exhaust gas which occurs at the time of an internal combustion engine's cold start 
etc. is desorbed from this adsorption layer in connection with the temperature rise by the exhaust gas of 
this adsorption layer The emission-gas-purification approach which considers as the exhaust gas 
presentation of hyperoxia and is characterized by making the hydrocarbon from which it was desorbed 
burn in the catalyst bed of adsorption and a catalyst object, and/or a catalyst object by adding a oxidizing 
gas in a certain fixed period exhaust gas, or performing accommodation with a combustion air and fuel 
quantity. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the emission-gas-purification system and the emission- 
gas-purification approach of purifying effectively the harmful matter in exhaust gas, especially the 
hydrocarbon (HC) generated so much at the time of a cold start. 
[0002] 

[Description of the Prior Art] In the FTP trial (LA-4 mode) corresponding to U.S. exhaust gas 
toughening of regulations, 7-80 percent of the total amount of HC emission is emitted within 140 (less 
than 1 crest acceleration) seconds at the time of the cold start after an engine crank. However, since the 
conventional three way component catalyst requires most time amount in the meantime until it reaches 
operative temperature, a great portion of HC will be emitted while not having been purified by it. 
[0003] In order to solve this problem, the technique which arranges the catalyst (it is called "EHC" 
below Electrically-Heated Catalyst;) of an electric energization heating method and the adsorption 
material which uses a zeolite as a principal component all over an exhaust gas pipe way is proposed. For 
example, although three elements of sequence of EHC, adsorbent, and the Maine catalyst are arbitrary, 
the catalytic converter for automobile exhaust purification arranged on the emission way at the serial is 
indicated by JP,5-31359,A. Moreover, SAE paper [0004] as which the bypass method which installs a 
bulb in the upstream of adsorption material is proposed as an approach of desorbing No. 920847 from 
HC in the phase where the catalyst was fully activated 

[Problem(s) to be Solved by the Invention] However, especially in JP,5-31359,A, the arrangement 
optimal for the emission reduction at the time of a cold start about the three above-mentioned elements 
is not indicated, and the consideration about stopping the injection power to EHC low etc. is not made, 
either. Moreover, SAE paper Although what adopted the bypass method like No. 920874 acts suitably in 
respect of decontamination capacity, the dependability of the heat-resistant bulb in that a system 
becomes complicated and piping has become [ many problems ] scarce practically. 
[0005] This invention is made in view of the trouble of the above conventional techniques, and the place 
made into the purpose is to offer the adsorption and the catalyst object for emission gas purification 
which can purify effectively the harmful matter in exhaust gas, especially HC generated so much at the 
time of a cold start, adsorbent, an emission-gas-purification system, and the emission-gas-purification 
approach, without requiring a complicated system like a bypass method. 
[0006] 

[Means for Solving the Problem] According to this invention, on the honeycomb structure object which 
has the through tube of parallel a large number substantially in the gas flow direction divided by the 
septum They are the adsorption and the catalyst object for emission gas purification with which it comes 
to support the catalyst bed which has the adsorption layer, the 3 yuan engine performance, or the 
oxidation engine performance of having hydrocarbon adsorption capacity. The adsorption and catalyst 
object ** for emission gas purification characterized by for an adsorption layer and a catalyst bed 
dissociating and supporting them with a certain cross section in said gas flow direction and direction of a 
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right angle are offered. 

[0007] Moreover, adsorbent ** for emission gas purification characterized by forming the blow-by 
section to which it is the exhaust gas adsorbent with which it comes to support the adsorption layer 
which has hydrocarbon adsorption capacity, and exhaust gas blows these some honeycomb structure 
objects on the honeycomb structure object which has the through tube of parallel a large number divided 
by the septum according to this invention is offered. 

[0008] Furthermore, according to this invention, the at least one above adsorption and catalyst object for 
emission gas purification are installed in an exhaust pipe, and the exhaust gas flow direction 
downstream of this adsorption and catalyst object is further provided with emission-gas-purification 
system ** characterized by coming to install the catalyst object with which it comes to support a catalyst 
bed on a honeycomb structure object. 

[0009] Furthermore, according to this invention, at least one above adsorbent for emission gas 
purification is installed in an exhaust pipe, and the exhaust gas flow direction downstream of this 
adsorbent is further provided with emission-gas-purification system ** characterized by coming to 
install the catalyst object with which it comes to support a catalyst bed on a honeycomb structure object. 

[0010] Furthermore, according to this invention, the above emission-gas-purification systems are used 
again. In the process in which the adsorption layer of adsorption and a catalyst object, and/or adsorbent 
is adsorbed, and the hydrocarbon in the exhaust gas which occurs at the time of an internal combustion 
engine's cold start etc. is desorbed from this adsorption layer in connection with the temperature rise by 
the exhaust gas of this adsorption layer Emission-gas-purification approach ** characterized by 
considering as the exhaust gas presentation of hyperoxia and making the hydrocarbon from which it was 
desorbed burn in the catalyst bed of adsorption and a catalyst object, and/or a catalyst object is offered 
by adding a oxidizing gas in a certain fixed period exhaust gas, or performing accommodation with a 
combustion air and fuel quantity, in addition, this invention — setting — a honeycomb structure object — 
a septum — the structure which has the divided through tube of parallel a large number is meant, and a 
tabular mold etc. is included. 

[001 1] Next, radical Motohara ** of this invention is explained. Usually, since adsorbent is heated by 
exhaust gas at the time of a cold start and a catalyst object is subsequently heated when adsorbent and a 
catalyst object are arranged sequentially from the upstream of an exhaust gas flow direction in piping, 
the adsorbent of the upstream always carries out a temperature rise previously from the catalyst object of 
the downstream. Therefore, when the adsorption layer of adsorbent adsorbs HC suitably and begins to 
be desorbed from it (about 80-100 degrees C), the catalyst object of the downstream is that (less than 
100 degrees C) which has not reached ignition temperature yet, and HC from which it was desorbed as a 
result flows out out of a system with un-purifying. Moreover, even if the catalyst component was 
contained in the adsorption layer of adsorbent, the purification effectiveness of HC from which it was 
desorbed will be inadequate. This invention makes HC desorbed from the programming rate of the 
catalyst object of the downstream from adsorption and the catalyst object, or adsorbent of increase and 
the upstream using adsorption and a specific catalyst object, or specific adsorbent purify efficiently to 
the above problem. 

[0012] If radical Motohara ** is explained taking the case of specific adsorption and catalyst object, 
there are few amounts of emission at the time of the idling of the start which HC generates most, and 
since exhaust gas flows into homogeneity comparatively in the inlet-port side of adsorption and a 
catalyst object, the part (henceforth the "adsorption section") with which the adsorption layer of 
adsorption and a catalyst object was supported will be adsorbed in much HC. Next, in this case, 
although the amount of emission increases in an acceleration phase, piping structure is devised or an 
emission guide etc. is preferably arranged just before adsorption and a catalyst object or to immediately 
after so that much exhaust gas may flow into the part (henceforth the "catalyst section") with which the 
catalyst bed of adsorption and a catalyst object was supported. 

[0013] As technique different from this, the technique of making die length to some [ at least ] gas flow 
directions of the catalyst section shorter than the die length to the gas flow direction of the adsorption 
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l^^^er, the technique of making some [ at lea^^i 



section can also be taken. Mdlrover, the technique of making some [ at leasn^ numerical apertures of the 
catalyst section larger than the numerical aperture of the adsorption section is also used. Here, a 
numerical aperture means total of the cross section of the through tube to the cross section of a 
honeycomb structure object divided by the septum, i.e., the rate of gas passage area. Furthermore, the 
technique of making the heat capacity of the adsorption section larger than the heat capacity of the 
catalyst section using various approaches is also used in order to stop the programming rate of an 
adsorption layer (the desorption initiation stage of HC is delayed). By such technique, also in an 
acceleration phase, since the adsorption section of adsorption and a catalyst object will have the 
structure which cannot receive heating by exhaust gas easily, or cannot carry out a temperature up easily 
in itself, it continues adsorbing a certain fixed period HC succeedingly, and results to the desorption of 
HC. 

[0014] On the other hand, the catalyst section of adsorption and a catalyst object is steeply heated by the 
above-mentioned technique etc., lights at an early stage, induces big heat of reaction, and makes the 
catalyst object which this arranged in the downstream by convective heat transfer result in ignition 
certainly. That is, HC desorbed from the adsorption section as a result is purified by the catalyst object 
which has been arranged to the downstream at least and which is already in an ignition condition by 
suppressing the temperature up of the adsorption section of adsorption and a catalyst object as much as 
possible, and speeding up the temperature up of the catalyst object of the catalyst section and the 
downstream as much as possible. 

[0015] When HC begins to be desorbed from the adsorption section, specifically, it is desirable to make 
it 1 50 degrees C or more of catalyst objects of the downstream have reached the temperature of 250 
degrees C or more preferably. Moreover, the oxidizer which run short in order to purify HC from which 
it was desorbed is supplied by installation of the secondary air, or accommodation of a combustion air 
and fuel quantity. In addition, as an ingredient of a honeycomb structure object, when the cordierite of a 
ceramic, especially porosity is used, although the thing of the quality of metal may be used, since heat 
cannot rise in the adsorption section from the catalyst section, and the temperature of the adsorption 
section does not rise easily to propagation for a pile reason but the desorption stage of HC can be 
delayed more, it is desirable [ heat conduction is bad, and ]. 

[0016] Moreover, only an adsorption layer is supported, in the system which allots the adsorbent of the 
structure which a part of exhaust gas blows, a part of heat of exhaust gas can pass through adsorbent, the 
catalyst object of the downstream of direct adsorbent can be heated, and a catalyst object can be lit at an 
early stage. In this invention, the following adsorption and catalyst objects, adsorbent, and systems are 
used suitably. 

[0017] In a honeycomb structure object with adsorption and a [catalyst object] circular cross section, 
what had a certain radius, supported the catalyst bed to the part which extended in the shape of a 
cylinder in the exhaust gas flow direction, and supported the adsorption layer in the periphery section is 
more desirable than a cross-section core. Moreover, the cross section of the catalyst section is desirable 
to especially the preignition of a catalyst in it being 5 - 80% of the cross section of a honeycomb 
structure object. Even when neither the cross-section configuration of a honeycomb structure object nor 
the cross-section configuration of the catalyst section is circular, as for the area ratio to the honeycomb 
structure object of the catalyst section, it is desirable to consider as 5 - 80% of range. At less than 5%, if 
the heat of reaction according [ the area ratio to the honeycomb structure object of the catalyst section ] 
to the preignition of the catalyst section is small, becomes what has the inadequate temperature up of the 
catalyst object of the downstream and exceeds 80%, the adsorption capacity of the adsorption section 
will fall. 

[0018] Furthermore, in order to enlarge the temperature gradient of the adsorption section and the 
catalyst section, it is desirable to make the heat capacity of the adsorption section larger than the heat 
capacity of the catalyst section by increasing the amount of support of an adsorption layer which makes 
small the porosity of the honeycomb structure object ingredient in the adsorption section which makes 
high the eel consistency which enlarges rib thickness of the adsorption section and which makes the 
quality of the material of the adsorption section the quality of the material with big heat capacities, such 
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as a metal honeycomb, etc. I^feition, it can say that it is reverse about th^^alyst section, and the 
various technique of making the heat capacity of the catalyst section smaller than that of the adsorption 
section is used. Since technique, such as reducing the amount of support of a catalyst bed which makes 
rib thickness of the catalyst section small and which makes a eel consistency low especially, increases 
the numerical aperture of the catalyst section, consequently contributes also to the formation of low- 
fever capacity of the catalyst section, and low voltage disadvantage-ization, it is desirable. 
[0019] Moreover, it is desirable to make die length to some [ at least ] exhaust gas flow directions of the 
catalyst section shorter than the die length to the exhaust gas flow direction of the adsorption section, 
thereby, since a pressure loss becomes small while the heat capacity of the catalyst section becomes 
small, much exhaust gas flows at the time of engine acceleration, and the catalyst section lights at an 
early stage. Thus, although supporting a catalyst bed to a part of exhaust gas flow direction of a 
honeycomb structure object is also acquired, as shown in the perspective view (a) and sectional view (b) 
of drawing 3 , the condition of having shortened the catalyst section is hollowing some honeycomb 
structure objects 15 and emasculated in a part of exhaust gas flow direction of the catalyst section 16, 
and it is desirable [ the condition ] especially to make die length to the exhaust gas flow direction of the 
catalyst section 16 shorter than that of the adsorption section 17. 

[0020] Moreover, the catalyst section or the adsorption section may not be in the condition that either 
encloses another side, and the catalyst section or the adsorption section may be further divided into two 
or more places, respectively. Moreover, the front end section of adsorption and a catalyst object, the 
back end section, a part of [ at least ] whole cross section of the die-length direction, or a part may be the 
adsorption section or the catalyst section, and the adsorption section or the catalyst section does not need 
to be following an exhaust gas flow direction. 

[0021] The adsorption layer is supported with the honeycomb structure object in which the blow-by 
section which [adsorbent] exhaust gas blows was formed by parts other than the blow-by section, and 
the blow-by section has that desirable from which the part serves as a cavity, although some of no 
honeycomb structure objects are supported by an exhaust gas flow direction and parallel from the 
exhaust gas inlet port to the outlet. Two or more places are sufficient as the cavernous section or the 
non-supporting section. As for the cross section of the cavernous section or the non-supporting section, 
it is desirable that it is less than 50% of the honeycomb structure object cross section. Moreover, the 
blow-by section may be formed in the through tube of a honeycomb structure object, and parallel, and 
predetermined makes it incline the degree of angle to a through tube, it forms, and a part of exhaust gas 
is good also as structure where pass the blow-by section, a part of exhaust gas flows into the adsorption 
layer support section, and adsorption and desorption of HC are performed. 

[0022] The catalyst object for purifying HC desorbed from the adsorption section is prepared in the 
downstream of [system] adsorption and a catalyst object. Furthermore, it is desirable to prepare the 
catalyst object for preignitions in the upstream of adsorption and a catalyst object, and it is desirable to 
design so that the heat of reaction of an upstream catalyst object may be especially transmitted to the 
catalyst section of adsorption and a catalyst object quickly. As for these catalyst objects, a catalyst bed is 
supported on a honeycomb structure object. Moreover, it becomes [ HC desorption control of the 
adsorption section of adsorption and a catalyst object, the preignition of the catalyst section, and/or the 
preignition of a catalyst object ] possible by the thing of the catalyst object installed between the catalyst 
objects installed in adsorption and a catalyst object, its upstream, and/or the downstream, and/or in the 
upstream of adsorption and a catalyst object for which the heater of an electric energization heating type 
or EHC is further prepared in the upstream and is desirable. Moreover, the design the configuration and 
structure of an exhaust pipe are devised, or the preignition of a sink and the catalyst section is carried out 
[ design ] for a lot of exhaust gas than the adsorption section to the catalyst section of adsorption and a 
catalyst object by carrying out channeling of the exhaust gas by installation of a jammer plate, an 
exhaust-stream guide, etc. at the time of engine acceleration is sufficient. 

[0023] Moreover, it is also a desirable system to design so that adsorbent, and adsorption and a catalyst 
object may be combined, it may install succeeding the inside of emission and these may demonstrate the 
function of adsorption and a catalyst object as a whole. In this case, although these adsorbent, and 
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adsorption and a catalyst obj^^^ere combined, the catalyst object for purifying HC desorbed from 
adsorbent is required for the downstream, and it is desirable that a catalyst object is further prepared also 
in these upstream. On the other hand, the system which incorporated adsorbent instead of adsorption and 
a catalyst object is also fundamentally [ as the system incorporating adsorption and a catalyst object ] the 
same, and the catalyst object for purifying HC desorbed from adsorbent in the downstream of adsorbent 
is established. Furthermore, like the system incorporating the adsorption and the catalyst object 
mentioned above, an electric energization heating type heater can be formed, or the system considered 
as a configuration in which channeling of the exhaust gas is carried out, and a part of emission passes 
the blow-by section of adsorbent can also be used suitably. Adsorption and a catalyst object, and two or 
more adsorbent may be prepared, respectively. 

[0024] Furthermore, in order to also raise the purification property of the whole FTP trial, it is desirable 
to install the catalyst object which had a certain amount of capacity in the downstream of the system 
which used these adsorption and a catalyst object, and/or adsorbent to the engine displacement. As an 
installation location of the system containing adsorption and a catalyst object, and/or adsorbent, 
installing near the engine is desirable because of the preignition of a catalyst bed. Moreover, since 
spacing of adsorption and a catalyst object and/or adsorbent, and the catalyst object installed in its 
upstream and lower stream of a river tells the heat of reaction generated in the catalyst bed of the 
upstream quickly to the catalyst bed of the downstream and promotes ignition of the catalyst bed of the 
downstream, it is desirable that it is close. 

[0025] In order to reduce suitably HC generated at the time of a cold start, it is important that a catalyst 
object or the catalyst section carries out a preignition at least, usually, in the fuel rich field which may 
happen at the time of a cold start The combustion reaction by the catalyst object or the catalyst section 
cannot occur easily, and since the heating facilitatory effect by heat of reaction is not expectable in 
addition, either [ whether the oxidizing gas installation device (for example, secondary air installation 
device) for introducing the gas (for example, secondary air) of an oxidizing quality from the upstream of 
the catalyst object nearest to an engine, or the adsorption and a catalyst object is installed, and ] It is 
necessary to install the air-conditioning device for fuel-combustion for performing accommodation with 
fuel quantity and the amount of a combustion air (A/F regulatory mechanism), and to adjust an exhaust 
gas presentation to hyperoxia at the time of a cold start. 

[0026] In addition, the exhaust gas presentation of hyperoxia here means taking the presentation by the 
side of hyperoxia to the exhaust gas presentation at the time of the cold start of the internal combustion 
engine which does not have the usual exceptional control means. If a gasoline-powered vehicle is taken 
for an example, it will be made to specifically shift to the Lean side of 14.6-19.0 (from an equivalent 
point to an oxidation side) preferably more than 14.0 (weak reduction side) with an air-fuel ratio. Thus, 
by making it shift to the Lean side, the oxidation activity of a catalyst object (or catalyst section) 
improves by leaps and bounds. In addition, since the theoretical air fuel ratio itself changes in using 
reformed gasoline, a methanol, etc. as a fuel, in such a case, the above-mentioned air-fuel ratio is 
converted by equivalent ratio lambda, and it is made to shift to the Lean side preferably so that it may 
become the same value. 

[0027] Moreover, since an exhaust gas presentation is shifted to a reduction side, even if the catalyst 
section or the catalyst object of the downstream has reached ignition temperature at this time, the 
combustion reaction of HC from which it was desorbed may be temporarily inadequate, when HC by 
which the adsorption section or adsorbent was adsorbed begins to be desorbed from the adsorption 
section or adsorbent. For this reason, it is required to consider as the exhaust gas presentation of the 
hyperoxia which at least one oxidizing gas installation device and/or the air-conditioning device for fuel- 
combustion are installed [ hyperoxia ] ahead of adsorption and a catalyst object, or the catalyst object 
(upstream) of the downstream, and may burn efficiently HC from which it was desorbed with the 
catalyst section or a catalyst object. That is, in order to carry out the preignition of the catalyst section or 
the catalyst object, a oxidizing gas installation device and/or the air-conditioning device for fuel- 
combustion are needed for the two purpose for the catalyst section or the catalyst object of the 
downstream to remove suitably HC desorbed from the adsorption section or adsorbent. 
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[0028] In addition, it is desircBw to install at least the detection means whiclrcan detect that HC by 
which the adsorption section or adsorbent was adsorbed began to be desorbed from the adsorption 
section or adsorbent, for example, 02 sensor, and HC sensor between adsorption and a catalyst object, 
or adsorbent and the catalyst object of the downstream, to detect the desorption of HC with this 
detection means, and to operate a oxidizing gas installation device or the air-conditioning device for 
fuel-combustion according to that signal. In order to carry out the preignition of the catalyst section or 
the catalyst object, according to the external program for avoiding the rich field which may happen 
beforehand according to the signal of 02 sensor for A/F accommodation generally carried in the method 
of the forefront of adsorption and a catalyst object, or a catalyst object at the time of a cold start, a 
oxidizing gas installation device or the air-conditioning device for fuel-combustion is operated. Both a 
oxidizing gas installation device and the air-conditioning device for fuel-combustion may be put side by 
side. 

[0029] Moreover, although one oxidizing gas installation device is prepared in the location of the 
arbitration ahead of the catalyst object (upstream) of the downstream at least in order to bum suitably 
HC desorbed from the adsorption section or adsorbent with the catalyst object of the downstream For 
the preignition of the catalyst section of the above-mentioned catalyst object nearest to an engine, or the 
adsorption and a catalyst object, it can use also [ device / which is prepared in the upstream / oxidizing 
gas installation ], and you may arrange separately. Furthermore, when establishing two or more 
oxidizing gas installation devices, you may control according to an individual and may make it 
interlock. 

[0030] In order to make injurious ingredients, such as HC, CO, NOx, etc. which are discharged by the 
internal combustion engine, remove suitably, as for the catalyst section of adsorption and a catalyst 
object, and a catalyst object, it is desirable that it is the thing which it comes to cover on the honeycomb 
structure object with which the heat-resistant oxide which contains a kind of noble metals of Pt, Pd, and 
the Rh(s) at least consists of heat-resistant minerals as a catalyst bed. As the quality of the material of a 
honeycomb structure object, it is desirable that they are the cordierite from the point of thermal 
resistance and thermal shock resistance and ferrite system stainless steel. 

[0031] In addition, these noble metals are supported and used for the heat-resistant oxides and these 
multiple oxides of aluminum 203, Si02 and Ti02, and Zr02 grade. When aluminum 203 which 
consists of specific surface area more than 100m2/g especially is used, noble metals are supported by 
high distribution, and a low-temperature ignition property and thermal resistance improve and are 
desirable, furthermore, the oxide with which oxygen storage ability of Ce02, La 203, and Ce02-Zr02 
grade is in a heat-resistant oxide — 5 - 30wt% — when it adds, stationary activity especially improves 
and it is desirable, the catalyst section or a catalyst — the total amount of support of noble metals in the 
living body has desirable 20- 130 g/ft3, and the amount of Rh support has the desirable range of 2 - 30 
g/ft3. Moreover, it attains [ low-temperature ignition ] by making only Pd support three times 40 to 200 
g/ft and is desirable. 

[0032] As for the adsorption section or adsorbent, it is desirable that the adsorption layer which uses a 
zeolite as a principal component on the honeycomb structure object which consists of the above- 
mentioned heat-resistant minerals is covered. Although there are a zeolite, activated carbon, etc., in 
order to arrange adsorbent in an exhaust air system as adsorption material which can adsorb injurious 
ingredients, such as HC, without using a bypass method, the thermal resistance of at least 500 degrees C 
or more is required, and it is desirable to use a zeolite. Although any of a natural article and synthetic 
compounds are sufficient as a zeolite and especially a class is not limited, 40 or more things are suitably 
used for a Si/aluminum mole ratio thermal resistance, endurance, and in respect of hydrophobicity. 
Specifically, ZSM-5, USY, beta-zeolite, Silicalite, metallosilicate, etc. can use it suitably. 
[0033] Moreover, a zeolite can also be used not only combining a kind but combining two or more sorts. 
For example, ZSM-5 in which the magnitude of the micropore of a zeolite has about 0.55nm and 
comparatively small pore are advantageous to adsorption of small molecules, such as a propene, and 
they very unsuitable for adsorption of a child like toluene or a xylene conversely. On the other hand, 
adsorption of small molecules, such as a propene, is disadvantageous and that of USY in which the 
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magnitude of micropore has ti^omparatively big pore which is about 0.74!ffn is advantageous to 
adsorption of the Oita children, such as toluene and a xylene. Therefore, it is also one of the suitable 
technique to make ZSM-5 and USY intermingled and to cover on a honeycomb structure object. 
Furthermore, since ZSM-5 can carry out adsorption maintenance to the comparatively high temperature 
of 1 50 degrees C in this case by classifying ZSM-5 and USY to a gas flow direction, and making it 
support, supporting to the upstream is desirable. 

[0034] In addition, although it can be used as adsorption material even if a zeolite is independent, in 
order to control caulking [ which carries out the from average at the time of adsorption of HC etc. ], it is 
desirable to support the noble metals more than a kind at least of Pt, Pd, and the Rh(s), and it can 
reproduce, without the adsorption capacity of a zeolite falling by this. As noble metals supported by the 
zeolite, Pd is the cheapest and regenerative capacity's is highly desirable. Moreover, as for the support 
approach of noble metals, it is desirable to be based on an ion-exchange method in respect of thermal 
stability . Furthermore, the amount of support of noble metals has 40g [ 5-]/desirable ft3 (honeycomb 
volume) in respect of cost and regenerative capacity. When supporting a zeolite on a honeycomb 
structure object, 5 - 20wt% aluminum 203 and the inorganic binder of Si02 may be included if needed, 
and it is supported firmly, without this spoiling adsorption capacity, such as HC. 
[0035] As mentioned above, although noble metals have not only the regenerative capacity of a zeolite 
but a catalysis as a result when a zeolite is made to support noble metals, it can be easy to condense the 
noble metals in a zeolite, and the catalyst bed which is made to contain a catalyst component equivalent 
to the catalyst bed used for the adsorption layer which consists of a zeolite with a catalyst object since 
endurance is inadequate as a catalyst, or contains a catalyst component on the surface of an adsorption 
layer can be covered, and it can use. In this case, since the adsorption section or adsorbent will contain a 
durable catalyst component, it shows [ decontamination capacity ] suitably also at the time of the 
stationary transit after a cold start and is desirable. Moreover, since adding a catalyst component has the 
effectiveness which controls caulking [ of a zeolite ], there is not necessarily no need of adding noble 
metals in a zeolite. 

[0036] Moreover, since including at least one sort of ion of IB group element (Cu, Ag, Au) of a periodic 
table in a zeolite also raises HC adsorption capacity of a zeolite, it is desirable. In this case, since 
effectiveness is thin to the improvement in HC adsorption capacity when the content of the above- 
mentioned ion is small, as for the content of the above-mentioned ion of a zeolite, it is desirable that it is 
20% or more to aluminum atom in a zeolite, and it is more desirable in it being 40% or more. These ion 
may be combined with the noble metals and arbitration which carried out point **, and may be included 
in a zeolite, furthermore, the ion of the above-mentioned IB group element — in addition, at least a kind 
of ion chosen from the various ion of Mg, calcium, Sr, Ba, Y, La, Ti, Ce, Mn, Fe, Cr, nickel, and Zn — 
thermal resistance improves and is desirable when a kind of ion of the ion of Mg, calcium, Fe, and Cr is 
made to contain in a zeolite at least preferably. 

[0037] In the adsorption section or adsorbent, as one of the desirable examples which cover a catalyst 
bed on the surface of an adsorption layer High silica content zeolites, such as ZSM-5, USY, beta-zeolite, 
etc. with which noble metals were supported by the surface of a honeycomb structure object, are covered 
as the 1st layer. Furthermore, layer type the adsorption and the catalyst object, or adsorbent which 
covered aluminum203-Ce02 multiple oxide with which noble metals were supported as the 2nd layer is 
mentioned to the front face. Such layer type adsorption and a catalyst object, or adsorbent has the 
effectiveness of the pre dryer which adsorbs alternatively H20 by which aluminum 203 which is the 
principal component of the 2nd layer is contained in the exhaust gas at the time of a cold start, and raises 
adsorption of HC which the 1st layer takes charge of. In addition, it is heated from the 2nd layer which 
contains the catalyst component by the side of a surface with the rise of an exhaust gas temperature, and 
when desorbed from HC to which the zeolite component of the 1st layer stuck, the catalyst of the 2nd 
layer acts suitably. When this HC etc. ****s, it is indispensable to have considered as the exhaust gas 
presentation of hyperoxia by addition of a oxidizing gas or accommodation of the amount and fuel 
quantity of a combustion air, and, thereby, the 2nd-layer catalysis improves by leaps and bounds. 
[0038] In addition, even if the catalyst component with which noble metals were supported, and the 
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zeolite component are suppof^T with the condition of having been intermingled instead of a layer type 
by the honeycomb structure object, it acts on it comparatively good. The weight ratio of a zeolite 
component and a catalyst component is 50-85:15-50, and it is desirable that many zeolite components 
are included. As for the amount of support to a honeycomb structure object, it is desirable that a zeolite 
component considers as the range 0.05-0.40g [ cc ] /and whose catalyst component are 0.02-0.20g/cc. 
[0039] It is also desirable to arrange at least one electric energization heating type heater (for it to be 
called "EH" below Electrical Heater;) in order to attain the preignition of the catalyst section or a 
catalyst object in an exhaust air system in this invention. It is desirable to prepare and constitute the 
electrode for energization on the honeycomb structure object which consists of quality of a heat-resistant 
metal , such as a ferrite , a pressure loss and in respect of thermal resistance , and when it covers the 
catalyst bed which consists of a heat-resistant inorganic oxide which contains noble metals at least and it 
is further use for it as EHC ( namely , catalyst object of an electric energization heating method ) on this 
EH , since EH can reduce the power which borrows the assistance of the heat of reaction of a catalyst 
and heating of a heater takes , it is desirable . 

[0040] In the emission-gas-purification approach of this invention, although ozone, 02-, the secondary 
air, etc. can be used as gas of an oxidizing quality that what is necessary is just to introduce the gas of an 
oxidizing quality in order to activate the catalyst section or the catalyst object in a purification system, 
the secondary air which can be introduced with simple equipments, such as an air pump, among these is 
the most desirable. Since heating by the exhaust air heat of exhaust gas is quick when adsorption and the 
catalyst object, or the catalyst object is arranged near the engine, the stage to introduce oxidizing quality 
gas may start installation to coincidence substantially with the time of engine starting. Moreover, as for 
an introductory halt stage, the time of 02 sensor for A/F accommodation operating and being operated 
by equivalent ratio with engine warming up, serves as a standard, and, in the case of 02 with a heater 
sensor, it is a time of having passed about 40 to 140 seconds after an engine crank for 20 to 50 seconds 
after an engine crank in the case of heater nothing 02 sensor. 

[0041] As for the introductory stage of the oxidizing gas introduced on the other hand in order to make 
HC desorbed from the adsorption section or adsorbent bum efficiently with the catalyst section or the 
catalyst object of the downstream, it is desirable to detect with the detection means (02 sensor, HC 
sensor, etc.) of adsorption and a catalyst object, or the adsorbent downstream. The approach of feeding 
back and controlling the output from a detection means can also be used for the amount of installation to 
adsorption and a catalyst object, or the catalyst object of the downstream that an exhaust gas 
presentation should just become hyperoxia. Although it depends for an introductory initiation stage also 
on the location of adsorbent since it begins to be desorbed from HC when the temperature of the 
adsorption section or adsorbent generally exceeds 80-100 degrees C, installation is started in 50 seconds 
after after an engine crank, and a halt of installation is a time of about 40 to 140 seconds passing after an 
engine crank. 

[0042] When using EH and EHC together and an electrical potential difference is impressed to 
installation and coincidence of a oxidizing gas, HC from which it was desorbed from the adsorption 
section is efficiently purified by the catalyst section, the catalyst object of the lower stream of a river, 
etc., and is desirable. Although the amount of installation of oxidizing quality gas changes also with 
engine displacements, let it be 50 - 300 1/min extent. Since the catalyst section or a down-stream catalyst 
object will be cooled when it introduces beyond the need, it is most desirable to introduce so that an air- 
fuel ratio may become near the equivalent point. Also as fixed, it may carry out adjustable [ of the 
amount of oxidizing gas installation ] suitably. 

[0043] The same effectiveness is acquired also by the approach of adjusting the engine operating 
method other than the approach of introducing oxidizing quality gas, i.e., the amount and fuel quantity 
of a combustion air, and acquiring the exhaust gas presentation of hyperoxia. After engine ignition in for 
example, open loop control (02 sensor use is not carried out) To the air content detected with the intake 
air flow sensor etc. [ whether fuels fewer than a theoretical fUel are introduced and ] Or using 02 sensor, 
beforehand, there is a certain fixed period, for example, the approach of controlling to the Lean side etc., 
using the PEGO sensor from which a computer adjusts or a sensor output changes with air-fuel ratios 
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linearly further so that it maj^^trol to a certain fixed period, for example^l^n, side. 
[0044] the time of ignition in an engine — the fuel from the point of operability — since a rich condition 
can be taken, in addition to the usual system, the equipment which can control an exhaust gas 
presentation using these approaches is needed. Although the approach of controlling an exhaust gas 
presentation using a sensor is excellent in respect of precision, it takes time amount to carry out the 
sensor [ itself] warming up. this uses a sensor with a heater etc. -- more — or — becoming — although 
improved, in order to acquire the exhaust gas presentation of hyperoxia early comparatively after an 
engine crank, it is desirable to introduce a oxidizing gas or to use control units other than a sensor. 
Moreover, it is also one of the suitable technique to use together the approach of both oxidizing gas 
installation and accommodation of the air content for combustion and fiiel quantity, and to acquire the 
exhaust gas presentation of hyperoxia. 
[0045] 

[Example] Hereafter, although this invention is further explained to a detail based on an example, this 
invention is not limited to these examples. 

[0046] [Production of adsorption and catalyst object]: adsorption, and the catalyst object I; diameter 
144mmphi, the nature honeycomb structure object of the cordierite by NGK Insulators, Ltd. with a die 
length of 100mm (150 micrometers of rib thickness) Gamma-aluminum 203 and 0.23g /of CeO(s)2 
(weight ratio 70:30) are supported cc in the cylinder section with a radius [ of 44mm ], and a shaft- 
orientations die length [ of a through tube ] of 100mm from the central point of the cross section of eel 
consistency 400 eel / square inch. Subsequently Rh was supported 80g / ft3 so that it might become the 
ratio of Pd, Pt, and6:5:l, and it calcinated at 550 degrees C, and considered as the catalyst bed. Next, 
ZSM-5 [ 0.1 5g / /] made from The PQ Corporation (Si/aluminum mole ratio = 280) was supported cc in 
the periphery section, and it calcinated at 550 degrees C, and considered as the adsorption layer. As 
shown in drawing 1 as mentioned above, the adsorption and the catalyst object I with which the catalyst 
section 16 with which the catalyst bed was supported was formed in the cross-section center section of 
the honeycomb structure object 15, and the adsorption section 17 with which the adsorption layer was 
supported by the periphery section was formed were acquired. 

[0047] Adsorption and the catalyst object II; the same honeycomb structure object as above-mentioned 
adsorption and catalyst object I was used, ZSM-5 were supported and calcinated like adsorption and the 
catalyst object I from the core of the cross section in the cylinder section with a radius [ of 52mm ], and 
a shaft-orientations die length [ of a through tube ] of 100mm, and the catalyst bed was supported and 
calcinated like adsorption and the catalyst object I in the periphery section. As shown in drawin g 2 as 
mentioned above, the adsorption and the catalyst object II with which the adsorption section 17 with 
which the adsorption layer was supported was formed in the cross-section center section of the 
honeycomb structure object 15, and the catalyst section 16 with which the catalyst bed was supported by 
the periphery section was formed were acquired. 

[0048] a part with a radius [ from the core of the cross section of the same honeycomb structure object 
as adsorption, the catalyst object III; above-mentioned adsorption, and the catalyst object I / of 44mm ], 
and a shaft-orientations die length [ of a through tube ] of 50mm — hollowing ~ adsorption and a 
catalyst — the body and its function — it considered as support. Next, Pd(N03) 3 water solution was 
used for gamma-aluminum 203 and Ce02 (weight ratio 70:30), it sank in, Pd was calcinated at 550 
degrees C after desiccation, and Pd support gamma-aluminum 203 and Ce02 multiple oxide was 
obtained. O.lg /of this multiple oxide was supported cc into the part (part extended from the hollowed 
part to through tube shaft orientations) with a radius [ of 44mm ], and a shaft-orientations die length [ of 
a through tube ] of 50mm from the core of the cross section of the above-mentioned adsorption and 
support for catalysts, and it calcinated at 550 degrees C, and considered as the catalyst bed. The amount 
of Pd support of a catalyst bed became 150 g/ft3. Next, 2(NH3) Pt (N02)2 was used for ZSM-5, it 
processed at 90 degrees C for 4 hours, the ion exchange of the Pt was carried out, it calcinated at 550 
degrees C after desiccation, and Pt-ion-exchange zeolite powder was obtained. This powder was 
supported in the periphery section of the part which supported the above-mentioned catalyst bed, and it 
calcinated at 550 degrees C, and could be the 1st layer. In the amount of support of the 1st layer, 0.1 5g 
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[ cc ] /and the amount of Pt(s^leame 33.3 g/ft3. Next, the powder which p^loped Rh was similarly 
supported and calcinated on the 1st layer to gamma-aluminum 203, and it could be the 2nd layer. The 
amount of support of the 2nd layer is 0.05g/cc. The amount of Rh(s) became 6.7 g/ft3. Furthermore, the 
powder which pre doped Pd was supported and calcinated on the 2nd layer to gamma-aluminum 203, 
and it could be the 3rd layer. In the amount of support of the 3rd layer, 0.03 g [ cc ] /and the amount of 
Pd became 40 g/ft3. As shown in the perspective view of drawing 3 (a), and the sectional view of (b) as 
mentioned above The catalyst section 16 with which the catalyst bed was supported is formed in the 
cross-section center section of the honeycomb structure object 15 with which it was hollowed and the 
die length (exhaust gas flow lay length) of the shaft orientations of a through tube became short as 
compared with the periphery section. The adsorption and the catalyst object III with which the 
adsorption section 1 7 with which the adsorption layer of the double layer structure which also contained 
the catalyst component in the periphery section was supported was formed were acquired. 
[0049] Adsorption and the catalyst object IV; respectively the catalyst bed was supported, four points of 
dividing a with a radius of 40mm periphery top into four equally were calcinated like adsorption and the 
catalyst object I, in the four cylinder sections with a central radius [ of 25mm ], and a shaft-orientations 
die length [ of a through tube ] of 1 00mm, from the core of the cross section of the same honeycomb 
structure object as above-mentioned adsorption and catalyst object I, and ZSM-5 were supported and 
calcinated into the remaining part. As shown in drawing 4 as mentioned above, two or more formation 
of the catalyst section 16 with which the catalyst bed was supported by the honeycomb structure object 
15 was carried out, and the adsorption and the catalyst object IV with which the adsorption section 17 
with which the adsorption layer was supported by other parts was formed were acquired. 
[0050] Adsorption and the catalyst object V; It borders on the orthotomic which classifies into 64mm 
and 80mm the straight line prolonged in the diameter direction of the cross section using the same 
honeycomb structure object as above-mentioned adsorption and catalyst object I. In the small cross- 
section section of the inside made into the small cross-section section and the large cross-section section 
for 2 minutes, the catalyst bed was supported and calcinated like adsorption and the catalyst object I, in 
the large cross-section section, like adsorption and the catalyst object I, ZSM-5 were supported and the 
honeycomb structure object was calcinated. As shown in drawing 5 as mentioned above, the adsorption 
and the catalyst object V with which the catalyst section 16 with which the catalyst bed was supported 
was formed in one boundary side which carries out the cross section of the honeycomb structure object 
15 for 2 minutes, and the adsorption section 17 with which the adsorption layer was supported at another 
side was formed were acquired. 

[0051] Adsorption and the catalyst object VI; The same honeycomb structure object as above-mentioned 
adsorption and catalyst object I is used. Into two parts which contact and counter in the straight line 
passing through the core of the cross section in the central point of the four parts carried out 4 ****s, the 
catalyst bed was supported and calcinated like adsorption and the catalyst object I, and ZSM-5 were 
supported and calcinated like adsorption and the catalyst object I into the two remaining parts. The 
adsorption and the catalyst object VI with which the catalyst section 16 from which the catalyst bed was 
supported with the straight line passing through the core of the cross section of the honeycomb structure 
object 1 5 by two parts which contact and counter in the central point of the four parts carried out 4 
****s as shown in drawing 6 as mentioned above was formed, and the adsorption section 17 with which 
the adsorption layer was supported by the two remaining parts was formed were acquired. 
[0052] the nature honeycomb structure object of cordierite (100 micrometers of rib thickness, eel 
consistency 400 eel / square inch) of adsorption and the catalyst object VII; outer diameter phi of 
144mm, bore 45mmphi, the bell shape nature honeycomb structure object of cordierite with a die length 
of 100mm (300 micrometers of rib thickness, eel consistency 300 eel / square inch) and outer-diameter 
44mmphi, and the shape of a cylinder with a die length of 100mm — a low expansion ceramic jointing 
material for corrugated fibreboard ~ joining — adsorption and a catalyst — the body and its function — it 
considered as support. On the honeycomb structure object of the 300 eels / square inch which constitutes 
the periphery section of this support, the catalyst bed was supported and calcinated like adsorption and 
the catalyst object I, and ZSM-5 were supported and calcinated like adsorption and the catalyst object I 
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on the honeycomb structure ^Pct of the 400 eels / square inch which consroftes a center section. As 
shown in drawing 7 as mentioned above, the adsorption section 17 with which the adsorption layer was 
supported by the part with the high eel consistency of the cross-section center section of the honeycomb 
structure object 15 was formed, and the adsorption and the catalyst object VII with which the catalyst 
section 16 with which the catalyst bed was supported at the part with the low eel consistency of the 
periphery section was formed were acquired. 

[0053] a part with the [production of adsorbent] :adsorbent I; diameter phi of 144mm, a radius [ from the 
central point of the cross section of the nature honeycomb structure object of the cordierite by NGK 
Insulators, Ltd. with a die length of 100mm (150 micrometers of rib thickness, eel consistency 400 eel / 
square inch) / of 44mm ], and a shaft-orientations die length [ of a through tube ] of 100mm ~ hollowing 
— the support for adsorbent — carrying out — adsorption and the catalyst object I the same — carrying 
out — ZSM-5 — it supported and calcinated. As shown in drawing 8 as mentioned above, the adsorbent I 
in which the cross-section center section of the honeycomb structure object 15 was blown, and the 
section 1 8 was formed was obtained. That is, Adsorbent I blows the catalyst section of adsorption and 
the catalyst object I, and is taken as the section. 

[0054] Adsorbent II; four parts with a central radius [ points / four / of dividing a with a radius of 40mm 
periphery top into four equally from the core of the cross section of the same honeycomb structure 
object as above-mentioned adsorption and catalyst object I / of 25mm ], and a shaft-orientations die 
length [ of a through tube ] of 100mm were hollowed, respectively, it considered as the support for 
adsorbent, and ZSM-5 were supported and calcinated like adsorption and the catalyst object I. As shown 
in drawing 9 as mentioned above, the adsorbent II which blows the honeycomb structure object 15 and 
by which two or more formation of the section 18 was carried out was obtained. That is, Adsorbent II 
blows the catalyst section of adsorption and the catalyst object IV, and is taken as the section. 
[0055] Adsorbent III; on the nature honeycomb structure object of cordierite of the cube configuration 
whose one side is 100mm, two scooping outs whose cross sections penetrated to the shaft orientations 
and the perpendicular direction of a through tube are 50mmx20mm were prepared at intervals of 20mm, 
it considered as the support for adsorbent, and SM-5 were supported and calcinated like adsorption and 
the catalyst object I. As shown in dra wing 10 as mentioned above, the adsorbent III in which the blow- 
by section 1 8 penetrated to the shaft orientations and the perpendicular direction of a through tube to the 
honeycomb structure object 15 was formed was obtained. 

[0056] [Production of catalyst object]: catalyst objects I, II, III, and IV; Diameter 93mmphi, Die length 
of 33mm (catalyst object I), diameter phi99mmphi, die length of 99mm (catalyst object II), Diameter 
phil44mmphi, die length of 100mm (catalyst object III), and diameter phi76mmphi, Four kinds of 
nature honeycomb structure objects of the cordierite by NGK Insulators, Ltd. with a die length of 88mm 
(catalyst object IV) (150 micrometers of rib thickness) Gamma-aluminum 203 and 0.23g /of CeO(s)2 
(weight ratio 70:30) were supported cc into the through tube number 400 eel / square inch, subsequently, 
Rh was supported three times 80 g/ft so that it might become the ratio of Pd, Pt, and6:5:l, and it 
calcinated at 550 degrees C 5 and the catalyst objects I, II, III, and IV were acquired. 
[0057] [Preparation of an electric energization heating type heater]: It added and mixed so that it might 
become the presentation of Fe-18Cr-8aluminum-0.05B-0.5Y2O3 for Fe powder with a mean particle 
diameter of 44 micrometers or less, Cr-30aluminum powder (% of the weight), Fe-50aluminum powder 
(% of the weight), Fe-20B powder (% of the weight), and Y203 powder, lg of oleic acid was added as 
an antioxidant by having used per lOOg of this mixture, and methyl cellulose 4g as the organic binder, 
and it mixed. Thus, after preparing a plastic matter, extrusion molding of the cylindrical shape-like 
honeycomb Plastic solid was carried out, and the acquired honeycomb Plastic solid was dried at 90 
degrees C among atmospheric air for 16 hours, and subsequently to 1325 degrees C, under the hydrogen 
ambient atmosphere, it held for 2 hours and sintered. Furthermore, heat treatment was performed for 30 
minutes at 1 150 degrees C among air, and the honeycomb structure object was acquired. The porosity of 
the acquired honeycomb structure object was 3%. 

[0058] To the honeycomb structure object of the eel consistency 450 eel / square inch which consists of 
0.1mm in 25mm in outer-diameter 93mmphi obtained by the above-mentioned approach, and thickness, 
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and septum thickness, and a Mragon-head eel, by the grinding process usin^Tband saw, as shown in 
drawing 25 , the slit 12 was formed in the direction parallel to the shaft of a through tube, as the number 
of eels between six places and a slit became seven pieces, and it adjusted so that resistance of a heater 
might be set to 50mohm. Subsequently, on the heater, the same catalyst bed as the catalyst object I was 
covered, and the electrode 1 1 was arranged at the heater, and it contained, taking this can and an 
insulation in the can made from SUS. The sensitive volume of a heater was 0.131. 
[0059] [Emission-gas-purification structure of a system]: The emission-gas-purification system as 
shown below in **** for the adsorption and the catalyst object acquired by the above, adsorbent, a 
catalyst object, and electric energization heating type heaters was constituted. In addition, in order to 
clarify distinction with the Roman numerals which show the class of adsorption and a catalyst object, 
adsorbent, and catalyst object, and the reference mark in drawing, in explanation of the following 
systems, the reference mark in drawing attached and described the parenthesis ( ). 
[0060] System A; as shown in drawin g 1 1 , adsorption and catalyst object I (21) were installed in the 
upstream of the emission way from an engine (1), and the catalyst object II (42) was installed in the 
downstream. Moreover, between adsorption and engine (1) and catalyst object I (21), the secondary air 
installation hole for promotion of ignition (3) was installed in 02 sensor for A/F accommodation (2), 
and the downstream at the upstream. The distance to adsorption and catalyst object I (21) set spacing of 
600mm, adsorption and catalyst object I (21), and the catalyst object II (42) to 30mm from the engine 
manifold outlet. Furthermore, the catalyst object III (not shown) was installed in the location of 1200mm 
from the engine manifold outlet. 

[0061] As shown in drawing 12 , System B; on the emission way from an engine (1) It installs from an 
engine (1) side in order of catalyst object 1(41) adsorption and the catalyst object III (23), and the 
catalyst object II (42). Between engine (1) and catalyst object I (41) The secondary air installation hole 
for promotion of ignition (3) was installed in the upstream at 02 sensor for A/F accommodation (2), and 
the downstream. The distance to catalyst object I (41) set each spacing of catalyst object 1(41) 
adsorption and [ 600mm and ] the catalyst object III (23), and the catalyst object II (42) to 30mm from 
the engine manifold outlet. Furthermore, the catalyst object III (not shown) was installed in the location 
of 1200mm from the engine manifold outlet. 

[0062] As shown in drawin g 13 , System C; on the emission way from an engine (1) An adsorption 
[ from an engine (1) side ], and catalyst object 111(23) electrical-and-electric-equipment energization 
heating type heater (50), It installed in order of the catalyst object II (42), and the secondary air 
installation hole for promotion of ignition (3) was installed [ the upstream ] between an engine (1), and 
adsorption and a catalyst object III (23) at 02 sensor for A/F accommodation (2), and the downstream. 
The distance to adsorption and the catalyst object III (23) set each spacing of an adsorption and 600mm 
and catalyst object 111(23) electrical-and-electric-equipment energization heating type heater (50) and 
the catalyst object II (42) to 30mm from the engine manifold outlet. Furthermore, the catalyst object III 
(not shown) was installed in the location of 1200mm from the engine manifold outlet. 
[0063] System D; as shown in drawing 14 , it considered as the same configuration as the above- 
mentioned system C except having installed catalyst object I (41) further between a secondary air 
installation hole (3), and adsorption and a catalyst object III (23). However, from the engine manifold 
outlet, distance to catalyst object I (41) was set to 600mm, and spacing of catalyst object I (41), and the 
adsorption and a catalyst object III (23) was set to 30mm. 

[0064] System E; as shown in drawing 15 , it considered as the same configuration as the above- 
mentioned system D except having arranged another electric energization heating type heater (50 ? ) 
further between catalyst object I (41), and adsorption and a catalyst object III (23). In addition, each 
spacing of a catalyst object 1(41) electrical-and-electric-equipment energization heating type heater 
( 50 f ), and the adsorption and a catalyst object III (23) was set to 30mm. 

[0065] a system — F — ; — drawing 16 — being shown — as — an engine — (-- one — ) — from — emission - 
- a way - the upstream - a catalyst - the body - I — (-- 41 — ) - installing - the - the downstream — 
adsorption - a catalyst — the body — I — gas — a flow direction — a perpendicular direction — having 
halved — adsorption - a catalyst — the body — I — ! (21') — and — adsorption - a catalyst the body — I — 
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" (21") — adjoining — having^BFalled . Furthermore, the catalyst object II (?z) was installed in the 
downstream. Moreover, between engine (1) and catalyst object I (41), the secondary air installation hole 
for promotion of ignition (3) was installed in 02 sensor for A/F accommodation (2), and the 
downstream at the upstream, an engine — a manifold — an outlet — a catalyst — the body — I — (— 41 — ) 
— up to — distance — 600 — mm — a catalyst — the body - I — (~ 41 — ) — adsorption - a catalyst — the 
body — I — ' (21 f ) -- adsorption - a catalyst - the body 1 - " (21 ") -- a catalyst - the body - II - (-- 42 
— ) — each -- spacing — 30mm — having carried out . Furthermore, the catalyst object III (not shown) was 
installed in the location of 1200mm from the engine manifold outlet. 

[0066] System G; as shown in drawing 17 , it installed in the emission way from the upstream from the 
engine (1) in order of catalyst object 1(41) adsorption and catalyst object V (25), and the catalyst object 

II (42). Although the exhaust pipe (4) was 50mm in bore, it was designed in each installation section of 
catalyst object 1(41) adsorption and catalyst object V (25), and the catalyst object II (42) so that a path 
might be expanded caudad. Adsorption and catalyst object V (25) were installed so that the upper part 
might turn into the catalyst section (16) and the lower part might turn into the adsorption section (17). 
Moreover, between engine (1) and catalyst object I (41), the secondary air installation hole for 
promotion of ignition (3) was installed in 02 sensor for A/F accommodation (2), and the downstream at 
the upstream. The distance to catalyst object I (41) set each spacing of catalyst object 1(41) adsorption 
and [ 600mm and ] catalyst object V (25), and the catalyst object II (42) to 30mm from the engine 
manifold outlet. Furthermore, the catalyst object III (not shown) was installed in the location of 1200mm 
from the engine manifold outlet. 

[0067] System H; as shown in drawing 18 , it installed in the emission way from the upstream from the 
engine (1) in order of catalyst object 1(41) adsorption and the catalyst object III (23), and the catalyst 
object II (42). The bore of an exhaust pipe (4) is rapidly narrowed down before and behind adsorption 
and the catalyst object III (23), spacing of the both-ends side of the adsorption section (17) and the wall 
of an exhaust pipe (4) which were formed in the periphery section of adsorption and the catalyst object 

III (23) is 10mm, and exhaust gas has stopped being able to flow easily as compared with the catalyst 
section (16) formed in the center section in the adsorption section (17). Moreover, between engine (1) 
and catalyst object I (41), the secondary air installation hole for promotion of ignition (3) was installed 
in 02 sensor for A/F accommodation (2), and the downstream at the upstream. The distance to catalyst 
object I (41) set each spacing of catalyst object 1(41) adsorption and [ 600mm and ] the catalyst object 
III (23), and the catalyst object II (42) to 30mm from the engine manifold outlet. Furthermore, the 
catalyst object III (not shown) was installed in the location of 1200mm from the engine manifold outlet. 
[0068] System I; as shown in drawing 19 , it installed in the emission way from the upstream from the 
engine (1) in order of adsorption and catalyst object I (21), and the catalyst object II (42). It extracted to 
the catalyst section (16) formed in the center section of adsorption and catalyst object I (21) in emission 
ahead of adsorption and catalyst object I (21) (upstream), and the exhaust-stream guide (5) for making it 
increase as compared with the adsorption section (17) by which the amount of emission of the catalyst 
section (16) was formed in the periphery section was prepared in the interior of an exhaust pipe (4). 
Moreover, between adsorption and engine (1) and catalyst object I (21), the secondary air installation 
hole for promotion of ignition (3) was installed in 02 sensor for A/F accommodation (2), and the 
downstream at the upstream. The distance to adsorption and catalyst object I (21) set spacing of 600mm, 
adsorption and catalyst object I (21), and the catalyst object II (42) to 30mm from the engine manifold 
outlet. Furthermore, the catalyst object HI (not shown) was installed in the location of 1200mm from the 
engine manifold outlet. 

[0069] As shown in drawing 20 , adsorption and the catalyst object II (22) are installed instead of 
adsorption and the catalyst object I of the above-mentioned system I. System J; inside an exhaust pipe 
(4) It is made easy to flow in the catalyst section (16) formed in the periphery section of adsorption and 
the catalyst object II (22) in emission ahead of adsorption and the catalyst object II (22) (upstream). The 
exhaust-stream guide (6) for making it the amount of emission of the catalyst section (16) increase as 
compared with the adsorption section (17) formed in the center section was prepared. Other 
configurations are the same as that of the above-mentioned system I. 
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[0070] System K; as shown i Wffawing 21 , it installed in the emission wa^^m the upstream from the 
engine (1) in order of catalyst object 1(41) adsorption and the catalyst object III (23), and the catalyst 
object IV (44). Adsorption and the catalyst object III (23) have been arranged so that the end face of the 
side which has the ********** cavernous section formed in the part extended to the exhaust gas flow 
direction may serve as the downstream from the catalyst section (16) of a cross-section center section, 
and where the catalyst object IV (44) is inserted in the cavernous section 20mm, it has been arranged. 
Once all HC desorbed from the adsorption section (17) of adsorption and the catalyst object III (23) 
flowed to hard flow, the exhaust pipe (4) was designed so that the catalyst object IV (44) might be 
passed. Moreover, between engine (1) and catalyst object I (41), the secondary air installation hole for 
promotion of ignition (3) was installed in 02 sensor for A/F accommodation (2), and the downstream at 
the upstream. The distance to catalyst object I (41) set each spacing of catalyst object 1(41) adsorption 
and [ 600mm and ] the catalyst object III (23), and the catalyst object IV (44) to 30mm from the engine 
manifold outlet. Furthermore, the catalyst object III (not shown) was installed in the location of 1200mm 
from the engine manifold outlet. 

[0071] System L; as shown in drawing 22 , it installed in the emission way from the upstream from the 
engine (1) in order of catalyst object 1(41) adsorbent 1(31) adsorption and catalyst object I (21), and the 
catalyst object II (42). Moreover, between engine (1) and catalyst object I (41), the secondary air 
installation hole for promotion of ignition (3) was installed in 02 sensor for A/F accommodation (2), 
and the downstream at the upstream. The distance to catalyst object I (41) set each spacing of 600mm 
and catalyst object 1(41) adsorbent 1(31) adsorption and catalyst object I (21), and the catalyst object II 
(42) to 30mm from the engine manifold outlet. Furthermore, the catalyst object III (not shown) was 
installed in the location of 1200mm from the engine manifold outlet. 

[0072] System M; as shown in drawing 23 , adsorbent I (31) in which the cross-section center section 
was blown and the section (18) was formed instead of adsorption and the catalyst object III of the above- 
mentioned system B was installed. Other configurations are the same as that of the above-mentioned 
system B. 

[0073] System N; as shown in drawing 24 , the adsorbent III (33) in which the blow-by section 
penetrated to the shaft orientations and the perpendicular direction of a through tube of a honeycomb 
structure object was formed instead of adsorption and the catalyst object III of the above-mentioned 
system B was installed. In addition, Adsorbent III (33) was installed in the exhaust pipe so that it might 
blow with an exhaust gas flow direction and the shaft orientations of the section might become parallel, 
and the through tube end face opened it wide so that a part of exhaust gas might flow out of the blow-by 
section into a through tube. Other configurations are the same as that of the above-mentioned system B. 
[0074] [Evaluation of an emission-gas-purification system]: That the emission-gas-purification engine 
performance of above-mentioned system A-N should be evaluated, the test car of the displacement of 
2000 cc and a 4-cylinder engine loading was used, and the FTP trial (LA-4 mode) was carried out. In 
addition, in order to obtain the exhaust gas of hyperoxia, the secondary air was introduced by 100 1/min 
for 90 seconds from the engine crank from each introductory hole with the air pump in simple. 
Moreover, in the case of the system which contains an electric energization heating type heater in a 
configuration, the injection of the power to an electric energization heating type heater was performed 
using 12V dc-battery, and it energized by 2kW for 30 seconds after after [ of an after / an engine crank ] 
30 seconds. Exhaust gas was extracted by the CVS method and computed the emission value. A test 
result is shown in Table 1 . 
[0075] 
[Table 1] 
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[0076] At the time of the FTP trial of the above-mentioned system C, [Measurement of temperature 
distribution] : K thermocouple From the inlet-port end face of the catalyst section of adsorption and the 
catalyst object III, the location of 10mm inside (location A), From the outlet end face of the adsorption 
section, it set to the location (location C) of 10mm inside, respectively from the location (location B) of 
10mm inside, and the inlet-port end face of the catalyst object II, and the temperature distribution at the 
time of a FTP start (temperature of the location B when a location A reaches 100 degrees C, 200 degrees 
C, and 300 degrees C, and a location C) were measured. The result is shown in Table 2. It turns out that 
temperature is lower than the inlet port of the catalyst object II in which the direction of the adsorption 
section outlet of the adsorption and the catalyst object III located ahead (upstream) from this result is 
located back (downstream). 



[0077] 
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[0078] 

[Effect of the Invention] As explained above, according to this invention, the injurious ingredient in the 
exhaust gas discharged by the internal combustion engine, especially HC which carries out extensive 
generating at the time of a cold start can be purified efficiently. 
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JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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m^wzwitotfm#ti)m#xffijx%ft<o±m. 
®frt>mizwkztiK®&. a->i>vx9-mizim 
mmtfzizxixtmzii. K^xwmtfM&zti 
4fc». ±$m<r>wm;^fcmc?m&i*3i r )7f;iz?tiz 
m±m-h. Lfztf->x. wmw®.mmtfHc*ft 
mizmmt. frntm^m (so~i oonm 
T^fflw&mtMi* tim'Jc&mizfmtx^*^ ( 1 o 

syp^ai-rs. tfz. is.mm(om-mizfm^ 
■ im#xmm#&m^xTm(oim#<om&m. 
[0012] m*imm$[<7)®m ■ tmfczmiz t 

#xm&m<%&tf. z<r>^. mt<a. <&m- 
®* • Mm*nmu> t<\mmzmi}x^fj 

[0013] <r*lfcliS'J<D^*£fc LT. 84iOS<^3:< 

fc. Mmcr&zKbh^ttmnmmmscomn 
b\,^ttmi>m^t?tiz>. zzx\ 
mnmbit. ^-*j»ffim#cr>mmmizm-&. bisk 



«nijmim^xm-mmmzfflm?>%&M.x o 

&tim$:%mz<<. hh\,mzti&im&uz<\,m 
mtt&zbtz%&tc#>. mmt>z-%mmHc 

io [ooi4] -3u ®» • mmommmi. m&<r& 

ft^©«a5co#ffl^ffi^fl)x, am&bTtiimcowm 
oK&zmijmfr&zbizj; 9 . i£gyMaR&a»>&it 

JtLfcHCIi. ^<fcfcT^fciSLfcRKc**tt 

[0015] HftWfctt. !8*afr&HC#KJILttK> 
TSffl!l«li!l!&ft**l 5 0-CJ^Lh. L<(i2 5 
20 orOhcoiSSfclija LX^&Xo fc-f S ^ t ^"S* L 

a>«±, -K^<mA&&^zmm£Si.bm\&<7>m 
mzx^xmaztiz. ten. ^-tm^vmMnt 

LXli. *9/Vgcoi>(D$:m^Xl>£^j)K t5$7 

m<. M&®fr^m!t&izmj) i mi>>oiz<^tifr. mm 
»oBB&mtz±a-itr. h c wwmmi 

[ooi6]*^. wmcoMmmti. -u<ma 
30 xim*mihwm<r>wm*m?hi/x ; rMzty\,vz 

(oTmmnmmmmkL. mtozmmzm'X-t&z. 

m#Wi/XTJ*tfimizmiztiz>. 
[0017] mm ■ tmm mmm$r?^~*j» 
tmmza^x. mm^x*)hh^mmh. mtrx 
mxfoiznmmzmvtz®mzfmmzimL. %<r> 
9\-miz®.mm&mitzi>com£L<<\ itz. mm 
®cnmmffitf^-x &ffim<nmm.<7) 5~8 o %xt> 
40 h bfm<r>m®m*nzmzm ^-tAmmwD 
mmm^mmmmm^Fimx^^x'iy. m 
m^/\-*j*mmtoizmmmm}uiz5^-8 o%<o 
*mki-&<?)tfmL\.\ m^^-A^mmmzM 
?mmmit&5%*mx\i. mmmm^izxi 

[ooi8]stc, ®.mbm%<7>mM**z<i- 
50 ®m%izm&'\-#j*mmimmcr>$mM£ 
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m-mtfm^tit „ „ ®sm?> »j t^/ms < 

«¥ftttM«Ea^Bap*^iM^?-t*:. -e^*. mm 

[ooi9] ±-rz. fms&cD'>%< t t-ss^^f^x 
^tiumzm-tm^. wtswtfxgsMmttt 

tzib. xyisym&mzzKcwMxtfmi. fmwufi 
mm&rjci-h. zwiotwm&mKLfzwmt. 
^-*ij±wm<r)®tixmiiim<o^<nMzmmi 

tmwtz^tx at:; '\~/}&mm&i 5<7>~®z< 

-tzztx. tt&sn e<m#xrni-}ifa\,zm-&&z 

®.m&17<r>Ztl£*)M<-rZ><?)tfmtzK*L\,\ 

[0020] ttz. fmstxummmi. t^ht^-n 

®^tf*n?ti2m&±izfti)>ta;^xi>£),\ i 

<r&%<ti>^<rmm<oi£&i>h\,^-mtf^ mmu 
h^immt^x^xhXK. «mmt>h^m 
mwwxmiixmzmMLx^zKx^x^. 
[0021] [«**] mx^wrhmmm 
zmi^~*j*®imx\ K*mimm<»miz 
mmmmmtixts*). ®.zmmt'\-*j*nm. 

m^fflWxxUfrh&UtXWXx^-Kftty- 

mz®{,imztix\.^i>cox'i>£^rf. *<mfttf 
mmt%ix\^i>c?)miL\,\ gm&xwmm 
ii2m&±x'i>x\\ mrnxteimmimmm 
t\^mmmm.^5o%^mx'hh^tm 

t^mzmfcvxhi^t. wmuzftLmtemim 

[0022] [ yxtA ] mm ■ mti*<r)Tm.®iz®m 

t l < . mz±mmfmftcD%jmzm& 
izmm ■ tmm>tmmzm»th x $ mst^z zt& 
m zix^com&m±^-*j±m%tftMzM®m 
tf®8ztitzi>c?>x'hz>. ztz. m mmtzoh 
mmsLV/xiiTfcmizwm.Ltzmfot<m. w/ 
xumm - iwknismzm&LiiMm&mtziBL 



X\ mm- l!M*Oi»«gP^HCIBig|rjyhD-;K JJt 

mwmtsx.. m/xittrnftcommMj^mt 

*\ ^^m^mm^if^rm^mMizx*). mxt 
m&it&zk'c. x>is>nmmzwm ■ fmm>m 
mMzmmuj; o i>%&<wmx*:%.l. tmm^m 

[ o o 2 3 1 * tz. mmwkmm ■ mtfot m*£h 
io m/fx^mzm^LxmML. zti^^tLx 
mm ■ imtonmmzmtf- s x o wmth z t t>#* 
L^xy-Mx-hh. d«oi§£\ zti^cmm^trnm 
■ m&mm*&hitfzi>cr)<r)Tfcmizii. mmm^ 
mmuzHczMti-&tzfr<?>tmmi ! <mx'b'). n 
£zti^<?>±&®iz&fmtoimvt>ti?>c\ttfm l 
w mm ■ im#e>Kb')izmmi*z®*ii^t: 

m-x't>*). mm^^T^mizmmm^jmtfzH 

20 * • fm#zm*&A,tzi'A7-j± t mmtz. wmmm 
mjttt-f-zmnz*). m#xzm$iZitxmtfxm. 
c?y^i)wmi&)®.zmmzMm2> x a %m&k l 
izisx^wmizmmx'* mm ■ tmft*mm& 
ii. zti?timi.imi?xi>£iK 

[ 0 0 2 4 ] JSfc . F T P$ffl&#amM& t, [6LL3 

mm ■ m:W.m/x\mmw^A,tz^xT^m. 
30 mt txa. tmmnmmikntzfr. xy^y&es 
tzm&zztmtLw ttz. mm mmm/ 
x\mmwt^cr>±^ ■ Tffi,zWLmtihmmt<?M 
±mmnmmx'miLtzmm&mmzT%m 
(nrnmizmz.. Tffl^mm<r>m>kz&m*i>tz 

[0025] a-iupxf-hmizmiLtzHczim 
tzmstztzMzii. >y%< t i>fmfoxitfm%m 
mm'kthzttf'smx'hh. m^-t^x^-m 
tzmznn^tmo •y^-mmx'H. fm#xtemmiz 
40 £&mmi&iJ : mz')iz<<. Mix^jmtizx?,iBm. 
fsm%i>m&x'$%\,vDx\ &i>*.yi;>iz&^fm 
tbximm • fm#0±timrbmm?>tfx mm 
-msi) zmx^hfzfrnm&tixmxmi wt 

M^fit comBtm tzfrcrmi-mftmzmm®!® 
(A/Fwrnmrn) St^slt. n-^nx^-hwc 
mm^miixm&zmB-thimmh . 

[0 0 2 6 ] Srfc. iiT'V^Bg3gjg*|£7)#^'XffljSt 

50 vx<?-Y#i<?M*}x®&i l zftL. wmmtmcmss.* 
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z%t>&. mmxiA. o ($mm) a±. 
<«±i4. 6~i9. o (%mjkfrt>mtm) no-y 

[00 27] jfcfc. ««g|5X<iia«#:tl»«$^HC 

wmx\twm*^wkLm>tzVi. smizm 
tixm&ammizi/y h-rsco-c. don*, tm&x 
itTfcmms&tomikm. t set lt v vc i> . BWi l 

®« • m&ftxiiT^cr>jmi&omf (±a«i) 

£. 4»5r< fc i, l^SHktt#X^A««#tf/X<i& 
«-«««yfl^MBS5filia2:^LT. HKJ8L*:HC£&!! 

tmmmm>x-?&tz*>. mrnmuximm^^ 

-ri»^i602o<7)SWT\ Kfctt#X^A1£1?t&tf/X 
[ 0 0 2 8 ] «*flRtift*ffe£«*3*i£ HC 

< t t>m- ■ fmfrx\im#kTfcm<mmtv>ffi 
izmmtx. Hcww&zzeim&^&xft&aL. 
m\,z%^xm^*m\mmhh\*tmrmm 
mmwmz ttmzitz z. t lw mmx\* 
tmftimm'XZit&tzmz^ -wamm ■ mm 

ftXIlitt^frcOgfttrt^a^n^A/F^SifflOa-b 
yV-^mmzmdi)\ fcSWi^ibri— ;H«x*-h 

mzmz\ u y^mmmm-?>fztt>(M\-&7vi7 
?j»tztt>>x. mwixxmAmmxiimHmmgi 
fsmmtimzez. mim^xmxmttm- 
mmg§msiffl&ZMi)mwi lx t x w 

[ 0 0 2 9 ] £*Z . i»«aJXtt©«*^ £>itfi L£ h c 

xgA«flRi. k fcT«»0««IE«aOBU* (±aS 
II) OttKoftSKlgifi^ttSa*. UStofcixyi; 

zcotfcmizwLV&WLmtfxmxmitMm 
-rhzttfTZ. £tz%mtzwmixi>j:\,\ jsmm: 

i>i<. *fca»S*TfcJ:^. 
[0030] rtM^a^flMiSilSHC. CO. NO 

i^n^tfittzimizm&Lib&tztb. mm -mm 
ftcofmiKRVtmmt. mmt lx . 1 1, p 



t. Pd, Rh<9d^<^&<ki>--®?):»&Jg££W 

-^Aii^ott^i: lxm. mmt. vmsw&jn 

[0 031 ] &i5. Ztit>(?>%&m\t. A 1 2O3. S i 
O2. T1O2. Zr02^Kf8H^ft^&tf£h£><9 
*6l*fl3ftfc:ffl»l/tJH^6*i4. ^fclOOtf/gKUi 
10 coit^fflSd^^SA i203Srfflv^kft^JK*^IS: 

fc. Hf&ttRIHMCUCeO*. La 2 03. Ce0 2 -Z 
r 0 2 ^ggiiJS I l»*&?.Kfc%£ 5-3 0wt%gyjn 

n*+«ft^«coma»a»i2 o~i 3 og/wawi 

L<. ^^Rhia^gJi2-3 0g/ft3<?)®H*W*L 
Pd<DA£4 0— 2 0 0g/ft 3 ffi&£-£&,I 

[0032] ijs^asxjiis^Wi. m^mmmmw 
mz®.mwzwm-z> at. < 1 1 5 0 omto 

ttco^T'S i/A 1 t;Pib!)M OtLh^tcO^ifJSKffl 
V^^flS. ft«cW(C:tiZSM-5. USY. /3-Hf3f7 

30 >f h. S^'J^^-f *?a>>y<!r-hWtfimizmi 

X'Z&. 

[0033]^. Hi. -WrzVX^mL 

mzMttbitxm^&zt&x'Zz,. mm. 

A hcOS^oftcDA-^StfiftO. 5 5nmkJti{«/h? 
=5rm^t,^ZSM-5(i. ro^y^h^FW®* 
CtfltiO, mzht\sx.y^isuy(Wa<A-JH L cr> 

0. 7 4nm<0lt«ft*£&m£fcoUSYJi. 

ro^y^co/j^tfO^i^fiJ-cfcO. b;pxy^ 
40 ^I^y^A^-i^iS^tWfiK'fcS. Ltzifi^X. Z 
SM-5tUSY i&SftS-frT^-^ Afl|jt#c(C«:S-r 

s^tira^acoiorfti.. mz. fixffiivjjWz 

ft LX Z S M- 5 1 U S Y£E# fCffl^-r S i 0 tZ I 
Tt>«fc<. i^^-. ZSM-5{il 50'ccoamm 

i*&&£x%m8mxz t (OTmmiztmi-iz: tv 

[0034] ^rt>. -fe'^7>f hl±imX'i>i&mtit LX 

mix-* h iiK h cmowmizmfrh 3 y 
50 mxtmi&mzm-fhomt l < . ^ fucj: 0 *f 
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fc. #&JS?>ffl8fl<±. 5~4 0g/W (^xtfAflc 
^) *\ 3Xh&tfH4i^j6?*r*U>. r- 

0wt%c7)A 1 2 03-^s i o 2 <^saav^ yy— 

[oo35] m±<o i ? j=, «t?4 h izn&mim 
MmtiijmtztMm&fpLi&ti,^. tmm 

[0036] 4fir?4 h+WaWBW) I BBotSI 
(Cu. Ag. Au) <7)4 ti>-m$£-£ 
Scot,. hOHCS^*|*LLS***yC#* 

^- -et^-f h*coA 1 JgHHdtf LT 2 0 
%&±Ti>iZtmtL<. 4 0%tlLtX't>&tX r ) 

T&bZX^H r-tR^i-frTki:^. St, ±12 
IB^TcS^^yfc^T. Mg, Ca. Sr. B 
a, Y. La. Ti. Ce, Mn, Fe, Cr, Ni, 

y. #£b<JiMg. Ca. Fe, Cr<D>f:*>'<0?*> 

[0037] <mmxte®Mmz&^x . ®*B«*Ba 
m.#comiz^^mimmtifzzsM-5. us 

Y. /? — fe'*^ b^OlS^'J^^-fe'^^ h£S&l 
SfcLT&SU 5g£^»c#£Jg*«£fi.*:A 

i zo 3 - c e ozm^mmim2mt lxwlwlum 
mows ■ mfox\i.wmt>mft>ti&. zcox 
mm<r>wg ■ tmvmmmms.. m2mco±s8.ftX't> 

4 A I z03tfa-)VV*f-V*&M#*Wz$s$.i\& 

mimtf%vft^Hcwwmz&#>z>. mix. 



1 2 



zwm-&m&x-m2}§<7)fmtfimizm-$-z>. z<r> 
Hcmmm-m&x: m&iix<tfm. x&m 
mmw&tm&omiz x vwmmmmtfxmjR 
btxhhzta^sxx'hK). ztiizx*)m2me>M 
i$mi>mmizfo±.-tz,. 

I 0 0 3 8 ] Srfc. Afil&ftfc. 

zixtivmximztix^xh. lum&fHzmi- 

10 4„ hj£#fcftfc&j£#^SgJtfcL 5 0-8 

5 : 15~5O-C*0. *HSyA M£ft-££<*tr£fc 

ftfttfO. 0 5-0. 4 0g/cc. ft8£j£##0. 0 2- 
0. 2 0g/ccC7)ffifflfc-t4<7)#3J£U\ 

[0039] *i^-e»±. wmx\m& 
ftnmfmikzmm- 1 awe. >j>%< 1 1 1 mms*. 

fflmMfeKt-?- (Electrical Heater ; BIT. r E 
Hj tV^3) Jffilt5ik{,ffiLV\ EH«i. 7i 

20 cofzlfrvmMZmiXffitfLLtihcoX'h&ZktiK l± 

a. Hfrttco^Ti?^ l< . mzz<7)EH±.tz>j?%< t 
wmlxehc <-r^*>. vMMmmm^m^ 

[0040] ^mimtfxmtmiz&^x. 
x^*nm&x\t®mbz&mfrhizMz\mfo 
&<r)tix*n\-nui£ < . mmwxt lx\±*y 

A<?±i^KB(i. xy^ycoigtattitcA/FiatJifflo 

z-fcry^-iwu. %mtx-wzztitzkzm%t 

^rO. h-^-#o 2 -by-9--co^ixy^>i?7y 
^ffa^^ 2 0-5 0^. t-f -moi-t yy—P>i%£ 
40 Jixy^>^5>-^^*^4 0-14 0l^iJ^iL!t 

[0041] !JS«a5X{ii!8S«o!)^lBigltitHC 
izi ix Witt U\ gAfiti. "»« 

miiz%h.ii± < . ^aj¥g*^oaj^^7 < - kav 

50 UX\mm&<r)}S&tfS 0- 1 0 0*CSriSx^*^tH 
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mxiffithL. mxvMkitz.yi'y? yy?m*t>4 

0~1 4 omm.1g&Ltz#f£}X'3bh. 

[0 04 2] EH^>EHc^flfffl-ri.^«. mm.ii 

iZiiXi>m%&*K 5 0—3 0 01/minSjgi:^. 

■t&zt fc&so-e, smtmauimmzKz, xoiz 

[0043] mitrnzzmx-tt-momz. iyy 

®Lx8mim\com*fxmim?>m;tz£',xi>. m 
aw«Mfew»feiis. mux* ^y'Jy^m. 

yiv-TVm (Oi*yv-m\it-T) £T. xT7n 

[0044] xyitycD&kmt. &tt&cr)£j)>him 
vv+wa&ib *m&t:*>* zti^oumzm^xw 
ifxm^umx'^ h^mtm^^^MzMtx^ 
mt%&. *>v-zm^xmii*ms&mm-h-m 
ou ffis^T'gtLS*\ ^i^r-mwmixhMz 
#fffizm-?h. ztnit-?-ttz*yy—mzm^z 

c:fc£J9*>&9tt:&#$iiSiwx ^y=jy?yy 

Mmmm<mm\m#xm.z%z>tz#>\,z\i.. 
wmttfxw&nz, z k i>m®k*mco i ^x$> s . 

[0045] 

ims&m) wt. ^WMmtmizm^xmzmmiz 

X'l±%\\ 

[oo46] [«* • mwcofmi : 

&^JSHkL;Egl4 4mm0. JlSlOOmmcO 
B*W?(mM?- : Jx74 Mf/N^AflBitt ( yy 
mi 5 0/zm. -b/l«4 0 0 y+) <m 

M^4M>£#>£>¥g4 4mm. aM?l<D«tfr|6lft;* 1 0 
Oram^MCr-AhOs • C e O2 <SgJt7 
0 : 3 0 ) £ 0 . 2 3g/cc*B#L. &Wt\ Pd, P 
t. Rh£6 : 5 : 1 coitktc&i. 0 8 Og/ft 3 2H?p 
L. 5 5 0rT«LT&i!$JffcU:„ ^cDfl-E 



1 4 



SBtThe PQ CorporationgWZ S M- 5 (Si/Alt 
;Ht=2 8 0)5:0. 1 5g/ccffl#U 5 5 OTTOS* 
LT©«ffl t Ja±0>J: 0 iz IX. m 1 iz^^X 0 

tvMtmi6mtiL$tu znftmmzwmwim 
ztuzmmi 7m^tuzmm ■ m& i m*. 
[004 7 ] bs^ • mmmi ■. ±_mim ■ mmtkitm 

mm. »jI7l<0»2r[»]JI§ 1 0 Omm^Rttl&fc:. ig* 

10 •tmmkmm£zsM-5Ztm. «*u %<m 
mmz. f&m ■ 1 1 ®miz®mzm&. m&t 

iffif&zti. zmmmzmmmfiztitzimm 
[oo4 8] na^ M«tifciii ;±mm.m fm&ik 

HtyN^Afi|S*^Kffl(0^*^^4 4mm, M 
mtl<r)mj3fa%2 5 0 mmcOgP^-iSr < . ®« • flfe 
«*fflffl*i: L/v:. »:tc. r-A 1 2O3 • C e0 2 (» 
20 4it7 0 : 3 0) CPd (NO3) 3*^?g^ffl^TP d 
^#SL. $a£&5 5 0-CT'&j£LTPdffii$r-Al 

2O3 • c e ozmi$mmz%K. z<zm&mm&± 
mm ■ mim&ftcr>mmco*>£>frt>¥&4 4 mm. a 

a3BUWErrtt«SLfcaM)-) to. lg/ccg^L. 5 

5 or-C^BELTlStiiafc L^:. filHSESOP dfi»SJ± 
1 5 0g/ft 3 fc^-o^„ ijCtC. ZSM- 5lZ (NH3 ) 2 
Pt (NO2) 2£fflVvC9 0°CT'4i§|§*!UiLTPt£ 

^f^3cmL. §aS^5 5 0rT'^LTPt->f^y 

mkbfz.mimcmnm.ito. i5g/ cc . pt*«±3 

3. 3g/ft3fc&ort:. HaiKr-Al203{3R 

m2mkLtz. m2Mc^mmito. 0 5g/cc. Rhi 

«6. 7g/ft 3 r-A l2 0 3 (CPdS- 
7-WK-TL^*^^2«<r)±ttB». M)£U ^3 
SfcL^:. ^3Soa»*«0. 03g/cc. Pd»i4 
Og/fVkZ^tc. V±<r)£olzLX. 03(a)co^« 

40 mw(b)<7)mM®iZK-r£otz, <*)^iixmmi 
vm&wm (mz&tiiTfacvgz) mmmzit 
L-cs<&->*vN-#Affijifti 5comm#*&iuzjm 

1 7#»jSS*lfc!R3& • flM*IIl5-#^. 

[ 0 0 4 9 ] sftdttiMy ; ±mm ■ fm& 1 1 pi 

t/\-^ Affij£fl«7)Brffi<0»f ^*^^g4 0 mm(7)p]if 
±^4^-TS40c7)^^ix-fiiiti^i: Lfc¥@2 5 
mm. affl?LWittr|ilS$ 1 0 0 mm05TO3S4®9r£ 
50 fiff-MffiflcIfc^tttzLTflHCJH^S^. S&£U « 
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1 5 

*)<r>3WHzZSM-5i:tm. ®S&Lt:. &±<QXotz 

^zmmmtmmixmmm 1 7m&ztit:mm ■ m 

loo 5 oi mm • vm&v ■, ±mmm ■ tmm tm 
i'\-*&tim&&m\ *<mw<rm.mimzmf& 

W&Z 6 4 mm k 8 0mm£E4H-&13c*t£t§#i: L 
T. A-^Affl^f*c^/lNBliffiSa{t^irB5«[a5tc2^L 
ft d /NSrffi«SK;:l±i8« • mtfc 1 1 LT 

mmzmtt, m&u *mmmizi±. mm ■ tmw 

dfcLT. 05t^r$\tdfc:. s\-J}£.ffimfol 5 <m 

mz 2fti-&mRco~ijnmizmMti t imzixti9m 
as 1 6 mtf&ti. *> o-ijcommmmimmivfi: 

mSU 1 7*^j£3*i/ygfcf • )iH!EttV£#*:. 

[ o o 5 1 1 mm ■ amm i ; ±mmm • nmtk 1 1 m 

z>2^mMz. mm ■ fm#ik®®izbxfmmz 
tm. fafci. wxnimwjtxz. mm ■ mm 1 1 

mmizLXZSM-5Zim. ms&Lt:. &±<Di:diz 
bT. 06tc^-TJ:3t^ J\=L/i&ffi&m 5<mm<7) 
fyb&mhW&X'A^fftZtih A^aym^t<r> o *><d4m> 

&x&MLnfo~t?>2~x?ffiMz. mtmtfmmtvrz 
^^®«gi5i 7tm&zix*imm - tmwizm 

[00 5 21 mm-tmmu :Ml44mm^. |*| 
S4 5 mm*. £3100 mnKO^^a-yi 
54 h^N^Affijgflc ( »J 7ff 3 OOjura, -tfrftm 
■SOO&V/zmAVl-) fc*hg4 4mm*. 1 0 
0mm(7)P]6«^)3-y'i7^ Y%^-il±ffim. ( 'J 

7ff 1 0 Ojum. ^vrnfeA o o&w^-JH y+) i 

{s^m-tyi y^m^m-m^t. mm ■ tmmm.fr 
t us. mfrmmmm-h 3 0 o^v/^a 
y+n^-itmrnaz. mm ■ tmfr 1 tmmiztx 
fmrnzmft. m&u **&*mm-%4oo*)v/ 
>i-<n'\-*j*ffimmz. mm ■ tmfr 1 1 mm 

X. m7iz^-tx Js-tAtmtoi 5cOBfjii4i* 

&o-t)i>mm^miz, mmmi>wmtvtzmmi$ 
1 7*<»j£§*u * mm.vy-tivmg.tm^uMz, 
mmtfmztitzmu 1 em^ixtzmm ■ tm 
mnmtz. 

[0053] immftom] ■. 

S^aLl;iISl4 4mm0. I$lOOmmW0*i| 
0/*m. -fe;Mgjg4 0 O-hyl//^^ yf-) £>»rffi?)4> 

'L^.*^^4 4 mm, aiKlcDffcfrltiJ^;* 10 0mm 



1 6 



oa?#£< o&wt. ®«i*ffla«£t u mm ■ mmfr 

I iHSHcUT. ZSM-5fi#. ffi$.ltz. KLbOJ: 
titcLT. 08<cijrrj:dfc. v\^AfiB§ftl 5<0»r 
iB+ifcSS^^^fiittlSS 1 8*mStut©S* i 

tz. tthh. mmw i \mm ■ tmt* i nmmz®. 
[ o o 5 4 1 igiMi : ±mmm ■ fm# i tm t^- 

*AffijS«c«BifficO*'ll^'S>^4 0mm<om±Sr4 
4 -30j££**vm4«'&fc Lfc^S 2 5 mm. 
10 MffilLcOW*"|fiJS$ 1 0 0mm«4'?«3*?- < 9£<^ 
T. i»««clBffl(*i: qft* • JStfSEtt I tHSt LTZ 
SM-5Jfi». ffif8.Ltz. &Lt0)£otzLX. M9iz 

^£?£. ;\-$ Affim.fo 1 5izvkzmmi st>m 
mm^titzmmfrumtz. tthh. mmftimm 
m ■ immv<7>!m®mzikii&k Lttww. 

[ 0 0 5 5 ] ®a&HI ; -SartU 0 0 mmT-*S£3r 

t mmU^zmm-t h Wimtf 50mmX20mm 
(0< 2r 2 0 mmc0glIiT2irar^tT . 
20 ffl«ctL. ®#-JffiSE«cIi:|SiatLTSM-5^ffl 

^aiii-i.iR^ft^i 8*«$^®**in^ 

[0056] [®Mft<Wm] : 
MjgfeK IK HI. IV :ig^93mm^, S?3 3m 
m (ftBiftl ) . i@099mm*, fi?9 9mm (fit 
H*U) . lg*14 4mm* > ft$10 0mm (mt 
MID . &tffig<2>7 6mm<£. fi?88mm 

30 *IV)co4»S<7)H*^F(Hc)S3-^x7>f hff^- 
^A<Sjg«c (yyjf 1 50/im, Mil?Uc4 0 0-b;W/ 
¥^4^) fcr-A I2O3 • CeOa (ttUt7 0 : 
30) £0. 23g/ccffl#U K^r. Pd. Pt, R 
h£6: 5 : KOittZZXo 80g/1VimL. 5 5 
O^T'MlSLT. «4SE«cI. II. III. IV£#fc. 
[005 7] [m^jim^t-i'-cOPi?] 
&g4 4^mJaT^Fe^*. Cr-30Am*(l 
fi%) . Fe-50A11* (SS%) . Fe-20B 
SJ* (Bft%) at^YzOs^SrFe-lSCr-SA 

40 1-0. 0 5B-0. 5Y 2 03fc^9ifflj£fC&&J:dt;: 

aani. S^L/i. ^cos^ioog^D. ^<f-;n: 
;H3-X4 gJIti/^ yy-fc tT. t/c. v 

m gzmmjjflt txmai. s^ut. ^<oj:5 
6mmmt. x^x\ ^mms^rxi 3 2 5°cfc2 

^«mLT«»gL^o JgtC £M4«1 1 5 0-CT3 0 
50 [00 58] ±mm\,z£*)'&t>Htz9V&9 3mm*. 
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J¥S2 5mm. PigffSO. 1 mm. Aft He* J: O^S 
•feH-®J&4 5 O-fc^/T*^ y^?V\-#A«SJSftt2t 

-f J: 3 £X 'J 7 M 2 fcSm^fflfc 6® 

U h-?-cD&ifi#5 0mQfc&&J;dfli®U:. & 

U mSl l£t-?-fcffii&U SUSg^&frrtt 

»iO. 13 lT'fcofc,, 

[0 0 5 9] [JttfXfM^XrAOfiifig] : JJBfci 
[00 601 yXfAA ;il 1 J: o £. 1^' 

y(D*^o#^xcSffi<o±saffltis» • M&tel (2 
^>v^*-^Kajpj: mm ■ mtto I (2 l)t X'<n 

SE8t<±6 0 0mm. ■ I (2 1 ) tfSJSEftll 

(4 2) fc?»Hi3 Ommfc Lfc. Mfc. Jcy^y-?- 
*-/PKaiPJ: 012 0 Ommffy&mztmmn m 

[006 11 y^fAB ; 01 2t*rTi: dfc. iVy 
y(l)*^<OSWXc£g&C xys/y(l)ffl,K>tt&tic 
1(41). «*• j»B8*:ni(2 3). tt*g«cll(4 2)tf> 
JlfcfSaU x>x><mi(ttSEftI(4 1)<0|S| 
fctt. ±Saffl£A/Ff§t5ffltf>0 2 -tyi>--(2)£. Z 
LTT^iat*^ffijiffl^i:i>S^A?L( 3 ) £ BM. L 
fc. x>i/>-7-*-^KtUP«J:0feBi*I (4 1)£T- 
<OlEM«600mm. IW*I(4 1). ®« • ftHSEftll 
1(2 3). »S««cII(4 2)c7)#SIUi3 0mmi:Uc. 
jgfc. xy^yv^-^KaiPJ; 0 1 2 0 OmmCOft 

[0062] y^fAC ; 0 1 3t3Sf- <fc 3 C. xyy 
y(l)*^Ofl^*XgSS(c. i^yXDiBK. 

•j«a«ttlll(2 3). €mil«»^t-^-(5 0). 
tmmH4 2)cr>Mizm&L. itz. iyy'y(l)ti» 

« • fmmu(2 3)«swi. ±^«atA/Fii25ffl 
coo 2 -by-t-(2)£. *LTTSffliKSA<efeffi?):: 
<K£^A?l(3)£gSU:. xyv'yvxtf-^Fffi 
Pi 0"»3* • immiH2 3)*T'C7>B3ili6 0 0m 
m. ©*ttiSEttlII<2 3). mmfflilfl«t-?- 
(50). mkm\(42)<n®fflmt30mmtLtz. 5 
(c. xy^yvxtf-^KtBPJ: 012 0 OmmOftfi 
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Ctt&ttlll (SSHt-f ) £f&SU:. 
[00 63] i^X^D ;014K^\fcdt. 
^A?L< 3 ) t ©« • M&ttI 11(23) ^EK. Stilt 
(4 DSraSL^JJWi. ±E^TACfcll« 
««t Lfc. fcfc'U xys/yvxjfc-^KaiPiO 
!!BSE«cI(4 1)^-COSB?i^6 0 0mintL. ISHgfrl 
(4 1 ) t WS ■ I ( 2 3 ) vmk* 3 0 mm fc L 

[0064 1 yXfAE : ai 5 fci^M 3 fc. Jtt&tt 
10 1(4 ljfc®*- ttJSEfcIII(23)<»fc. jgfcid 1 

owmma®]i8^ t - * - < so') mm Ltzwm 
(4i). mm.wm£t-?-( 50- ).«*-« 

(2 3)co&fflffil±3 Ommt Lfc. 
[00651 y^fAF :01 6 (C^\J: d t. x>-^' 

y ( 1 )fr^<r>9M'xtii^±$imiz!mft 1 (4 1 ) m 
mu ^oTsasiKis* • »4se* 1 ztfxmtiUfttm 

ttfrltntZ^JL^©* • ftttgft I ' (2 1' )AV®m 
•jffi&ttl" (2 1" )i®£LTm.Lte. Htc^T 
20 i£ffl!l{c)B!ii«sli(42)SrgaL/c. xy^'y(i) 
fcftBKftl (4 1)«ll. ±S£fflSfcA/F|HlUHc7)0 
2 -fcy»)--(2)£. ^ LTTcSfl8t«A(EiifflcOZ<J^ 
§wSA?L(3)£t£aL*:. x>^yvx*-/PKaiPJ: 
•9M«E*I(4 1)iT-<7)!EaHi6 0 0mm. «JSK«cI 

(4i). ®^ m««ci' (2i- ). wm tmfti" 

(2 1" ). JH!«E*n(4 2)«#igil{i3 0mmtL^„ 
X.>iS>-7-*-)UFliin£ t ) 1 2 OOmm^fi 

[0066] yX£AG; 017 {Z^tiidiZ. IVy 
30 y( 1 )*^<D##Xs£g&C. ±c£ffl3*^tt«ftc I (4 
1). «R«-)W£ttV(2 5). ftli*li*II(4 2)cO)ltg 
lit. »^(4)»irtg5 0mmT'J>S*«. ftBSEfrl 

(4i). ®m fmw(25). tmmu42)(7)%m. 

m&X'liTttz&imkZti&J: o izmSYLtz. ®M ■ 

matfov (25) it±Mtfmm( i6). rmmmu 

U7)t%&£dlzWimLt:. tit. xy^XUfci* 
mi (4 DcoraWi. ±gSfflU=A/F|«t5ffl<0O 2 -fe 

yt-(2)*. zLxTfcmizMikmmv-v&sm 

AfL(3)S:^gL^. xyj;y7^*-;PKajP«fc 081 
40 MfcI(4mT'<Offi8lti6 0 0mm. I (4 

1). ©*-IM!«E«cV(2 5). »M*II(4 2)<7)#ISI1 
«30mmfcL3t. 5gt. X>^'>-7^-^FaiP i 
012OOmmc7)ea(C««E«cIII (0SW) 5r^S 

[0067] yXfAH ; 01 8fciKtJ; 0 1. XVy 
y( 1 )*^<0#WXoSSS(C. ±^fij*^li4ji«c I (4 

1). i®*-tti&ftIII(2 3). M^H(4 2)cO)i{Cg 
SU:. #t^(4)^rtg(ii»« • ««*III(2 3)<7) 

fr^-riiSfc^oaiiiTfco. m-immiH2 

50 3)^|.^g|5lc»Jj£$it^©«S5(17)^«ffli:Sm 
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«<4)«>rtJS4:*>iaHttl Ommt. ©^35(1 7)fc« 

(41)^)Hfc«. ±g£fflltCA/Fiaaffl(?D02-fe>-9-- 

(2) £. -eLTT8£ffl!ltc^ffiiiffl<0-»^^AfL 

(3) £tSSU:. xyx>v^*-;l/HajPJ:OM««c 
I (4 l)i-CWffig«i6 0 0mm, jffiSEfcl (4 1). ® 

*)S8«ftIII(2 3h mmH4 2)cr>%mm±3o 
mmb Lfc. SC« xy vy7-*-^KtBPJ: 012 

oommvMmtmtmu (w*-£-r) zmmttz. 10 

[0068] vXxAl;B19fc*-rJ:3fc. 
y ( 1 )*6«8;{f*«MKc. ±aM^«>t» ■ ft&SK* I 

(2D. immH4 2)0>mizmmtfz. wsmuyco 
wactt. ®* • tt&fti (2 Dcofw (±aai) 

S!ldlSE^( 1 6 ) fcR 0 . m< 1 6 )*>SMr.XSabWM§ 
«fc:»*S*ifc«S»( 1 7 ) Kit LT£ < J: 3 

( 1 > fc«t ■ MiKtt 1(21 IWBSltll. ±S«fc:A/F 

fflOZJW89«IA?L(3)&IHItfc. iy^7^*- 

^KffiDJ: mm ■ mm i (2 1 >*t**b»*6 0 0 

mm. ««-«Wf|cI(2 1)2:MHKMcII(4 2)Oiai» 
3 Ommt L£. JEfc* xy^yv^-^KajpiO 
120 0mmO«n£MKfMU <0*W £1£SL 

it. 

[0069] y^fAJ : 02 OtCjirfrJ: ofc. ±Ej^ 

x^a i com ■ mm 1 «Dftbo as* • Mawi 
ii(2 2)ofnfr (±g£H) a^s^se ■ mifo 30 

II(2 2)C0Wa»fcm$*lfc8B^( 1 6)fcSHfW- 

< u mmi 1 6 ) <mi}*mMtf*%.mz&f8.i*ixrz 

®*a5(l 7)t^tLT£<Sr£J: 3 tthlzitxmm. 
*H K(6)£iWtfc. -eoffiWffljSJiJblB^XTA I fc 

[0070] yXfAK ; 02 1 IZ^X ofcl. XVy 

y(l)fr&oil#xSBK:. JM^^HKMci (4 

i). iwiHciii(2 3). immv(4 4)<7)mizm. 

J^fcffiSU *<D£P&£tt£ftIV(4 4)*>\ 2 0m 
mflASfufctfJirCKBLfc. ift*l*(4)tt(K* • MK 
*III(2 3)<mm&( 1 7)*feKIIL&HC;0C£X- 
0JWl6l'vS£^T*^IB!««civ(4 4 ) £SIS§-f& J: 3 g 
ff-U:. xyy>(i)t(iW!flsi(4 1)« 
±8WfcA/FtBBffl«)OiH:yi^-(2)*. *L 
TT^l«tc#A{£^oZ#£SwSA?L( 3 ) L 
fc. xyi/yv-*-;l/K[BPJ:OftBSE«cl (4 1)4? 
<O8B8£<i6 0 0mm. 84^*1(4 1). ®# • ftfc&flcll 50 



20 



K2 3). fi!Kg«cIV(4 4)£7)#iail(i3 0mmfcLit. 
St. xy>?y?x;fc-/H<iBP X 012 0 Ommcofir 

afcjsi&fcin (m&t?) zm.it:. 

[007 1] ^X-rAL :B2 2(artJ:dtC:. xyj/ 
y(l)*^<0#^^SS(c. _h8£ffl!l*^M«g«:I (4 
1). ®t*I<31h «R« - M^IEf*: I < 2 1 > . MMM 
K4 2)OJl^aL^. 4*:. xy«;y(i)tft«es«c 
I (4 1)«i. iflMWEA/FiHWaoOt-fev? 

-<2)£. *LxT%mizm'Ximm(Dz.&.gsm73i 

(3)£|£KU:. xy^'y-7^*-;PHaiPJ:0«!ji«: 
I(4 1)i-Cc7)S|SI(±6 0 0mm. «£ftl(4 1). © 
««cl(31). W!«^I(21). fti&ttll(42) 
ff)^m\±3 Omm tttz. SC> xy^'y-?-*-^ 

FJUPi 0 12 0 0m m<7Mmizm^m 1 1 (0^it 
i 1 ) fcSHLfc. 

[0072] i^JM; 02 3{c*cf ±3i>- 

®.zm-tt$a8)iffifs.ztuzi&m;i (3 n^isst 

[007 3] ^XxAN; 024 fc^-tidfc. ±IEx 

a b coi»« - tmm 1 1 wftb o ic . j\-*£.mm. 

«a£$*l£©3§friii(3 3)£&fiU:. =5rfc. 

IK3 3)(iSf^x^^|»|tl!J:#ftftgi5<Ott*|6|* i ¥ff 

[0 0 74] [Sf^X^bx^xA^ffffi] :±ffi^X 
7%kA~N<DSMfXM4fjg£ffto-t^< . SP^12 0 
OOcc. 4m©xy>?y^cOS£i^J^fflLT. FT 
PISS* (LA-4=E-F) ^HifeL^. ^rfc. tmm\ 

<mtix*%htzMzm%mzzj!R2^3iTx>7-c 

#^c^AfL*^xy^*y^5y^i'3 9 0»ia. 10 

oi/iintsiALfc. ttz. i&mwmxt-?-* 

ffitfilZ$tJi'X7-J±cr)i%&. 

y^^y^^3 o#a*^3 o#ia2 kwr**Lfc. 
Lfc. is®ig*^ifc*-r. 

[007 5] 

[«1] 
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HCX; 
B a e 1 A («) 


v is a V 

Cg/aile> 


A 


0.8 8 


0. 0 6 4 


B 


0. 5 1 


0. 0 4 2 


C 


0.8 6 


0. 0 3 3 


D 


0.3 6 


0. 0 3 0 


E 


0.3 3 


0.028 


F 


0.8 5 


0. 0 5 7 


G 


0.7 9 


0. 0 5 3 


H 


0.4 8 


0.040 


1 


0.9 2 


0 . 0 6 6 


J 


0.9 3 


0. 0 7 0 


K 


0.5 4 


0. 0 4 5 


L 


0.5 0 


0.044 


M 


0.6 5 1 


0. 0 4 8 


N 


0.7 1 | 


0.051 1 
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[00 7 6] [iajg#?|i<7)8l5g] : iJB^^AC^F 

ffytaammx o i ommftmcotm (<aaB ) mtm 

mWXU&mZ. *) l OmmrtWI (&gC ) \,Z* 

i)K iooic, 20 ox:. 3 0 oxuzmmLtz^o&M 
zm^&x omu (±^08) z&mj-ztm ■ tm 

[0077] 

im2] 



fltBA 




fitac 


1 oot 

2 0 01C 

3 0 0 "C 


68t 

761C 
9 4 1C 


7 2 1C 

1 2 5 r 

2 0 6 "C 



[0078] 

ivYx?- vmz*m>£t h hc tmmx < mt?& 

[01 1 *mnz&mm ■ mw^-mmm^-m 
[02 1 xmizmwi ■ mfocry-mmtt-m 



[03]*l%BBfc^l.®^ 

[06]*%BBt^S«* 
HJ0T'*>£. 

[07]*f«M&i8S 
10 HJHT'&i.. 

[08] *3f6Wtc^S ®««c£0— StSfe^I^^-nffcBBH-C 

[09] *m£®hmi*<^mMz*$wmx' 

[0io] *i6BHtc^sia«*^-iiife{?ii^^-r^BB0 

[0ii] *mnz&hm/fx&tt.i'XTJ»cr>-mmm 
z^-mwrnx-bh. 

[012] #3S^fc&S#;tfX^^XxAOH£Sfe0« 
[013] *lfflBt«l»^*'X^^X7 i AiO-||Sfe0i 

[014] *m\iz&hmz&VLi'XT-j*vy-msm 
tmwmx-bz. 

[01 5] ^mmtmx^it^x'rAco-msm 

[01 6] *^fc$6##Xfrfc^xA<^||^ 

£*-««nji0-e&.&. 

[017] *»HHt^s^'x^fl:^xA(7>-iasCT 

30 £^f1ftHB0T'&6„ 

[0i8] *m\iz&m%?&fci/XTJ±<?>~wm 

[019] *HBBt:«l.tt^^^7 1 A<7)-||j6tH 
£i*tii<Di0T*&. 

[020] *mmm#z»fc>ZTj*cr>--m}m 
tmwmx'bz. 

[02 1 ] *m\iz&&mxnfci'XTJ±<7>~wm 

[02 2] *f6BBt«S»^^vXrA<o-|IS60! 

40 z*-mwmx'hh« 

[02 3] ^IKHtcSSSt^^^XxAto-lliSBai 

[02 4] *m\tz®m#xftit^xTj><D-'mim 

[02 5] mmilffi^f^t-^-<O-^II5r*-rgiBB0 

x-bh. 

50 b\ ll -mffi. 12-X>j7h, 1 5-^-#Afi§}£ 
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ft. 16 -wm. i7-««a&. 1 8 -**mm. 
2i-m-mm. 2V mm - , 2 
1 nm# 1 " . 22-m mmiK 23 

•■■»*• IHlflcIIU 2 5-©« MSEftV. 31-© 
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Sttl. 3 3-ttttHcIH. 4 2-84 

mmU 4 4-«K*IV. 50. 5 0' •m^iSMs 



[01] 



[02] 




[08] 



[010] 




[012] 



[013] 



18 IB 



1 2 3 « , 23 



42 



J_/V_2. X J 2 



u 
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[014] 



[015] 



2 J? J 2 



50 42 



2 3 



[HI 6] 



4i .re ,2t" .42 



[018] 



23 



17 



,) 4I T= ^J 42 



3 



7f 



17 



[020] 
16 22 



17 



[02 2] 



[024] 

2 3 41 33 « 

-A_ \ i 



[017] 



16 



1= 

17 



[019] 



4^ 



it 21 

4 « 



[021] 
I 2 3 "23 



^ / I 



17 



[02 3] 



18 
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